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INTRODUCTION 
Clcer arietinum being a major subject of research makes an 
important part of collection in any library. Moreover, this being 
a specific field of research assume a special significance for the 
university library, Books, Journals, Projects and Research paper 
on this topic are quite considerable in number. Therefore, a 
Bibliometric study of the published material on this subject of 
the part 8 years was taken up. 
In the quantitative analysis of the topic. I have tried to 
identify the core journals, productivity of Authors and Language, 
which is frequently used in the written document. 
Citation countries are used in measuring the adequacy and 
organisation of Library. Therefore, citation analysis forms second 
level of analysis in this dissertation where the citation of the 
article, authors and Scientific activities are counted in order to 
identify the connection between the two documents and put them 
in order so that the users may find it more organised and easy 
to approach. 
Hope this study will contribute in systematic analysis and 
organisation of the recorded documents on "Cicer arietinum'' 
in the library. 
The dissertation has been divided into four chapters. The 
first chapter deals with the theory of bibliometrics. Second 
chapter covers the topic is Cicer arietinum. Objective, Scope and 
Methodology is the third chapter. Data Analysis, Interpretation 
and Representation is the fourth chapter Conclusion has been 
defined as last part of the dissertation. 

BIBLIOMETRICS 
INTRODUCTION:- Bibliometrics is relatively a subject of 
recent origin. It is that branch of information science which 
lies between the border areas of the social and physical 
sciences. It is a quantitative study of various aspects of 
literature on a topic and is used to identify the pattern of 
publication, authorship, citations and /o r secondary journal 
coverage with the objective of getting an insight into the 
dynamics of the growth of knowledge in the areas under 
consideration. This all consequently leads to the better 
organisation of information resources which is essential for 
its most effective and efficient use Bibliometrics today has 
attained sophistication and complexity having national, 
internat ional , and interdisciplinary character . As Lawani 
says, "Bibliometrics has become established as a sub-discipline 
with application in the history and sociology of knowledge 
in communication and informatioon sc ience" . The term 
"Information Science" is an entensively used term these days 
in library science. It occurs individually as well as in 
combinatioin with other words such as, informat ioin analysis , 
information service, information source , t e c h n o l o g i c a l 
in format ion and so on information may be defined as 
"Information is the message conveyed or intended to be 
conveyed by a systematised body of ideas or its accepted or 
acceptable substi tutes" 
Libraries have been observing the ever-growing number 
of bibliographic, units Hke books, periodicals, articles in 
periodicals corresponding increase in the size of library 
collection, number of readers, issue of library material 
number of catalogue cards; and phenomena like increasing 
specificity in indexing, changes in search strategy and so on. 
It is quite natural that when a sizeable volume of such 
observations is available, attempts would be made to make 
some generalisation and formulate some empirical laws. 
This has been the course in all sciences and library science 
can not be an exception information managers have adopted 
a number of quantitative methods in recent years in order 
to evaluate library resources and services more objectively 
and effectively. Bibliometrics is one of the quantitative 
technique applied by information managers to measure the 
records of human communication. It is used to identify the 
pattern of publications. Authorhip, citations used for a 
subject etc. over a period of time and thereby offering 
insight into the dynamics of the area under a particular 
study. 
Though the term Bibliometrics' was first coinced by 
Pritchard in 1969, its usage and practice can be traced back 
in the second decade of this century. A pioneer example 
is of a bibliometric study conducted by Cole and Eales in 
1917. They conducted a "Statistical Analysis of the Literature ' 
of comparative anatomy fromi 1543 to 1860 by counting the 
number of titles, both books and journal articles, and 
grouping them by countries of origin within periods. It was 
followed in 1923 by a second study "Statistical analysis of 
the history of science" by Hulme. His analysis was based 
on the original entries in the seventeen sections of the 
•'English Internatinal, Catalogue of Scientific Literature 
(rank orders and so on). The third study was the pioneering 
work of Gross and Gross reported in 1927 . They used the 
method of counting and analysing the citations apended to 
articles in the "Journal of the American Chemical Societx;'' 
and produced a list of Journals of importance in chemical 
education. As per the historians of bibliometrics. this was 
the first recorded study based on counting and analysing 
of citation i.e. citatioin analysis. The fourth and the most 
prominent work was of Bradford in 1 9 4 3 on the distribution 
of papers among Journals in Applied Geoph\;sics and in 
Lubrication Research. It formed the backbone of the theoretical 
foundation of the "Bibliometric' study known as the "BradFord's 
law of Scat ter ing". 
The British Librarian, Alan Pri tchard, was credited with 
introducing the term "'Bibliometrics" in 1969 to replace the 
term "Statistical bibliography". He did not find the term 
"Statist ical bibliography" at all satisfactory, as used by 
Hulme. According to him "The term is clumsy, not very 
descriptive and can be confused with statistics itself or 
bibliographies on statistics. Thereafter, a lot of studies were 
made in this field by various scientists. DesoUa Price 
published some of the first observation of exponential rate 
of growth in the number of scientific formulras. More 
recently in 1971 Goffiman developed the Epidemic Theory 
for the growth rate of Specific Scientific area of activity 
Vickery. Clark and others have also illustrated a recent 
application of this type of analysis. 
BIBLIOMETRICS: 
Its Origin and History:- Bibliometric has been derived from 
the two words "Baiblion" and 'metric ' .The word 'Biblion' 
means Books, documents and 'Metrics' means measurement . 
In other words we can say that it is a discipline where 
mathematical and statistical methods are employed to 
analyse documents in order to generate useful indicators . The 
first recorded study of a Bibliometric topic was done in 1917 
by Cole and Eales. being so-called as "Statistical analysis 
of the l i terature" of Comparative Anatomy during in the 
period 1550-1860 . They studied the fluctuations of interest 
and the distribution of literature among countr ies . The 
second study is by Hulme in 1923 where he studied the 
journal entries in "English International Catalogue of Scientific 
Literature"". But Hulme did not use the terni "Stat is t ical 
analysis of the li terature", but the vague term "Statistical 
bibliography". 
The first recorded study of citation data (being the third 
bibliometric study) is the work of Gross and Gross in 1927 . 
After Hulme, the term "Statistical bibliography' was used by 
Henkle in 1938 in his articles "The periodical literature of 
Biochemistry" and Gosnell in his dissertation in 1 9 4 3 . In 
1948 . S.R. Ranganathan coined another term 'librametry at 
the Aslib conference held in Leamington Spa'. In the same 
paper, he has described the scope of librametry, the subject 
hardly developed until the early 1970 's Ranganathan in a 
paper submitted at the 1969 annual seminar of the 
Documentat ion Research and Training Contre (DRTC), 
illustrated a few examples of the application. A statistics to 
library science. On the basis of this paper and investigation 
carried out at DRTC. Neelameghan (1969) outlined the 
applicability of the librametry. 
CHANGING THE NAME TO BIBLIOMETRICS:-
Bibliometric is just one of the many sciences whose 
name ends with "metr ics" . Many scientists have used the 
term under different names, but the concepts were more or 
less supplementary and complementary to each other with 
some broader and narrower entension of an idea. One name 
that was used quite early but very scarcely v;as statistical 
Analysis of literature by Cole and Eale in 1917. while 
Hulme used the term as Statistical Bibliography" in 1923 . 
Bibliometrics has attained significance in recent years 
because of its practical applicatioons in various library 
operat ions . The terms librametrics. scientometrics and 
informatrics. scientometrics and informetrics are also used 
in the literature. Bibliometrics is analogous to Ranganathan's 
librametrics. Russian concept of scientometrics was suggested 
by V. Nalimov and Z. Mulchenko in their book 
"Scientrometrics". 
According to them 'Scientometrics' is a complex of 
quantitative methods, which are used to investigate the 
process of science. The term 'Informetrics" was suggested by 
two German Scientists, a Blackert and Z.Zygel in 1982 as 
a newly formed branch of science, using mathematical and 
statistical methods to investigate scientific and technical 
information on theoretical level and practical information 
activities. Someother well established sub-disciplines are 
'Econometrics". 'Psychometrics', 'Sociometrics" and 'Biometrics' 
where mathematical calculus is sustematically applied to the 
study to solve the problem in the field of library science, 
History of science, Informatioon Sc ience , Economics, 
Psychology, Sociology and Biology respectively 
BIBLIOMETRICS DEFINED 
There area number of definitions of bibliometics given 
by different researchers such as Hulme, Raising, Fairthome, 
Beck, Ptter, Scharder, Sengupta, Kabir and others . However, 
a more elaborative concept of bibliometics has recently been 
expounded by Egghe. who defines as the development and 
application of mathematical (including stat is t ical and 
optimizational models and techniques to all aspects of 
communication (including libraries, documenta t io in and 
information centres, science policy)". 
DEFINITIONS:-
HULME ( 1 9 2 3 ) : 
The purpose of statistical bibliography is to shed light 
on the process of written communication and of the nature 
and course of development of a discipline by means of 
counting and analysis its various facets of written communicatioin 
RAISING ( 1 9 6 2 ) : -
The assembling and interpretation of statistics relating 
to books and periodicals to demonstrate historical movements, 
to determine national and universal research, use of books 
and journals and to ascertain in many local situatioin the 
general use of books and journals. 
PRITCHARD (1969) : -
According to him, bibliometrics is defined as the application 
of mathematical methods to books and other media of 
communication. 
FAIRTHORE (1969) :-
The definition given by him is that it is the "Quantitative 
t reatment of properties of recorded discourse and behaviour 
appertaining to it. 
POTTER ( 1 9 8 1 ) :-
Bibliometric is the study and measurement of the publication 
pat terns of all forms of written communicatioin and their 
authorship. 
SCHRADER:-
Bibliometrics is the scientific study of recorded discourse. 
SENGUPTA:-
Sengupta defines bibliometrics as the organisation, 
classification and quantitative evaluation of publicatioin patterns 
of all macro and micro communications alongwith their 
authorship by mathematical and statistical calculus. 
Brit ish Standard Institute:-
The study of the use of documents and patterns of 
publication in which mathematical and statistical method 
have been applied. 
This definition is basically similar to Pritchard's original 
definition. 
Bibliometric is relatively a branch of information science. 
It has been found that all articles published in Hbrary and 
information science periodicals are on bibliometrics and its 
related topics. A sizeable portion of bibliometric literature 
is based on citatioin analysis, an expanding facet of bibliometric 
research. It is a technique covering wide area of knowledge. 
It lies in between the social science and physical science. 
It has therefore seen able to involve scholars from many 
of these discipline. 
BIBLIOMETRICS : Its Scopc:-
According to O. Counor and H. Voos, the scope of 
Bibliometics includes studying the relationship with in literature 
or describing a literature. Typically these descriptions focus 
on consistent patterns involving Authors. Monographs, Journals, 
subject, language and forms. 
Nicholas and Ritchie in 1974 very lucidly collaborated 
the scope of Bibliometrics. They opined "Bibliometrics....provide 
information about the structure of knowledge, how it is 
communicated". They further add that Bibliometric studies 
falls mainly into two broad groups. 
I Descript ive S tud ie s : -
Those describing the characteristics or features of 
l i terature. 
II Behavioural S t u d i e s : -
Those examining the relationship formed between 
components of a li terature. 
Bibliometric techniques are simple to complex in na ture . 
Fundamental units of bibliometrics are all forms of written 
communicatioin, such as primary and secondary periodicals, 
articles, books, monograph and other media of communication. 
Bibliometric technique have extensive application equally in 
sociological studies of science. Information management , 
librarianship, history of sciences including science policy, 
study of science and scientists and also in different branches 
of social science. Bibliometric laws are useful in understanding 
some of the information phenomena and may help in 
planning many of the library activities, as they indicate 
certain basic patterns and relationships governing information 
items and activities. The study mostly relates to quantification 
of items and their pattern of distribution. Hyperbolic distribution 
and exponential growth are the prominent trends underlying 
information and document phenomena. These studies throw 
light on the pattern of growth of literature, productivity and 
influence of authors, interrelationship among different branches 
of knowledge, distribution of terms in information storage 
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and retrieval, pattern of collection build up, their use and 
the like. 
PURPOSE OF BIBLIOMETRICS:-
While defining the Bibliometrics Pritchard has also 
assigned its purpose as 
"To shed light on the process of written communication 
and of the nature and course of development of a desciptive 
means of counting and analysing the various facets of written 
communication"" 
According to Dr. S.N. Singh, Bibliometric aims at 
providing quantitative Analysis of the phenomenon going 
with documents, their organisation, use and services in 
library information centres and system. It offers to the 
information worker a type of statistical technique for the 
study of characteristics and attributes of literature and that 
of communication media. The main purpose of bibliometric 
study is:-
To find out major form of literature. 
To purpose a ranked list of journals. 
To make a comparision between ranked journals. 
To identify the country with greatest literary output 
To find out the chronological scattering of all cited literature. 
To ascertain the amount of utilisation of language. 
Some other purpose are to develop norms and 
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s tandard isa t ion , regulate inflow of informat ion and 
communicatioin, identify authorship and its trends in documents 
of different subjects, measure useful news of adhoc and 
retrospective SDT service and so on. 
ROLE OF BIBLIOMETRICS IN RESEARCH:-
Bibliometric is a recent development in library and 
information science, and examples of its application in 
practical contexts are limited. At present, Bibliometric work 
often provides the background or basis for a more pactical 
task. Recent trends show that bibliometric literature cover 
nearly 25% of the total contribution of library science. A 
sizeable portion of bibliometric literature is based on citatioin 
analysis on expanding facet of bibliometric research. It is 
an established technique covering wide area of knowledge. 
It has therefore, been able to involve scholars from many 
disciplines. Consequently it has attracted scholars from 
different disciplines or their respective fields. Day by day 
it is attaining sophistication and complexity having national, 
international and interdisciplinary character. It has established 
itself as a viable and distrinctive research technique for 
studying science of science based on bibliographical data. As 
a matter of fact, its backbone lies in its sound theoretical 
foundation most efficiently and effectively laid by some 
pioneers likes Gross, Lotka, Bradford. Zipf, Derek J. De 
Solla Price. Bookstein, Mosavesik. Cole brother , Pritchard, 
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Garfield, Hulme. Fairthone and many others who are all 
not basically librarians but belong to different branches of 
knowledge. The techniques evolvd by these pioneers are 
capable of throwing light to various complicated problems 
faced by many while handling information to quantity the 
process of written communication. It has established itself 
as a viable and distinctive research tool for quantitative 
measurement of human knowledge Data analysis both of 
citations and of volume of publications year by year can be 
useful in planning retrospective bibliographies. 
Bibliometric also provides information about the structure 
of knowledge and How. it is communicated ? Its classification 
studies give informatioin about the subject, language and 
country relationship which is based on literary warrant 
Bibliometric is very useful in any field of research or in any 
discipline or it can be used in small and manageable ways, 
by individuals, to improve some part of library or information 
service. 
BIBLIOMETRIC LAWS:-
There are three fundamental laws which laid the formation 
of bibliometrics. 
1. Lotka's inverse square law of scientific productivity 
2 . Bradford's law of scattering of scientific papers . 
3 . Zipf's law of word occurance. 
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1. LOTKA'S INVERSE SQUARE LAW OF SCIENTIFIC 
PRODUCTIVITY:-
In 1926. Alfred J. Lotka proposed his inverse square 
law correlating contributors of scientific papers to their 
number of contributors. His law provided fundamental 
theoretical base for bibliometric studies involving authorships. 
He was interested in determining "the part vjhich men of 
different calibre contribute to the progress of sc iences" . For 
this , he checked the decimal index of chemical abstracts 
1907-1916 and counted the number of names against which 
appeared 1.2,3, etc. entries. He tabulated the data for 6 8 9 1 
names, beginning with letter 'A' and 'B' similarly the data 
from the Averbach"s Geschiatftafeln der Physik was also 
collected for the 1325 Physicists. Lotka then plotted the 
graph on a logarithmic scale, the number of authors against 
the number of contributions made by each author and found 
that in each case the points were closely scatttered about 
a straight line, having a slope of approximately two to one. 
On the basis of these data, Lotka deduced a general 
equation, for the relation between the frequency 'Y' of 
persons making 'X" contributions as follows: 
X'^ Y = Constant 
and for the special case n = 2, the constant is 0 . 6 0 7 9 . 
Further, he summarised the results as follows: 
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i n the case examined it is found that the number of 
persons making two contributions is about 1/4" of those 
making one contribution. The number making 'n' contributions 
is about 1/n^ of those making one and the propor t ion of 
all contribution is about 60%. 
In other words, for every 100 authors contributing one 
article, 25 will contribute two articles, about 11 will contribute 
3 articles and 6 will contribute 4 articles and so on. 
Scient i f ic Productivity:-
In recent years, there have been many analyt ica l 
approaches different from Lotka's Law for scientific productivity, 
Narin (1976) reviewed the early studies of scientific productivity 
and the concluded that "Scientific talent is highly concentra ted 
in a limited number of individual". He therefore, points out 
that the science policy should be designed to encourage the 
productive scientists. He further observes that there are very 
few studies in his area. 
'Scientific productivity" is frequency measured in t e rms 
of published output. Perhaps, because the data on the 
number of publicatioin by the authors can easily be collected 
and are also quite reliable. Lotka (1926) Shockly (1957) , 
Hersh (1942), Williams (1944). Murphy (1973), Schor r (1975) 
and many other have used the number of publications of an 
individual scientist as a measure of his/her scientific 
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productivity. Dennis (1959) studies the relationship between 
quantity of publication by outstanding scientists and scientific 
recondition. His study was based on 71 member of the 
National Academy of Sciences. He observes that all these 
scientists substantially contribute to literature, with the range 
of publications between 27 and 768 and the mediam of the 
National Academy of sciences contribute a large number of 
publications. He shows that almost without exception, those 
who have published many papers have also achieved eminence 
by being listed in the Encyclopedia Britannica. He obtains 
a similar result in a study on the pattern of publications 
by European scientists. He observes a close correlation 
between the quantitty of scientific publication and the 
achievement of eminence as contributor. We can therefore 
take the number of publication as a measure of scientific 
productivity. Since the number of articles published by an 
author can useually take only discrete values, it is reasonable 
to assume a discrete probability distribution function to 
describe the phenomenon of scientific productivity. 
2 . BRADFORD'S LAW OF SCATTERING:-
This law was given by S.C. Bradford in 1948. Bradford 
examined two bibliographies prepared in the science library 
(Britain) on applied Geophysics and Lubrication and he 
prepared lists of journals arranged by decreasing order of 
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source items contributed by the journals to the bibhographies. 
He noticed that in each subject there were a few very 
productive sources, large number of sources which were 
moderately productive and still a large number of sources 
of constantly diminishing productivity. In the list of periodicals 
ranked by dismissing productivity. Bradford 'idetified three 
groups of periodicals that produced approximately the same 
number of articles on the subject, but the number of 
periodicals in these three equi-productive zones increased by 
a constant factor. Based on this he stated his law as, "If 
scientific periodicals are arranged in order of decreasing 
productivity of articles on a given subject that may be divided 
into a nucleus of periodicals more particularly devoted to 
the subject and several groups or zones containing the same 
number of articles as the nucleus when the number of 
periodicals in the nucleus and succeeding zones will be given 
as : 
1 : n : n2 
Apart from the verbal formulation, Bradford also gave 
a graphical representation of the scattering of articles in 
periodicals. 
Ref inement of the Law:-
It was Vickery who first took a closer look at Bradford's 
formulation and clarified some of the obscurities. He found 
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certain discrepancy between the verbal and the graphical 
representations. The mathematical expression was restated 
by Vickery as follows: 
T, : (T,. -TJ : (T3^ - T J :: l :m:m^ 
when Tx. T2x etc. are related in this way, we are told, 
the plot of R against log T is not a straight line. Thus, the 
above xpression come closer to the graphical expression of 
Bradford. Vickery also simplified the technique of deriving 
the ratio of a . He pointed out that the law should apply 
not only to three zones but, with suitably modified values 
of the ratio a, to any number of zones. 
3 . ZIPF'S LAW OF WORD OCCURANCE 
Zipf (1949) developed and extended an empirical law, 
as observed by Estoup (1916), governing a relation between 
the rank of a word and the frequency of its appearance in 
a long text. If r is a rank of a word and F is its frequency, 
then Zipf's Law is stated as follow: 
rF = C 
Where ' C is a constant 
Zipf derived his law from a general "pr inciple of least 
effort" words whose cost of usage is small or whose 
transmittal demands the least effort are frequency used in 
a large text. 
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245 
136 
98 
81 
65 
245 
272 
294 
324 
325 
Example:-
In any textual part, certain words are picked up 
Words Rank Frequency Fxr 
(r) (F) 
the 1 
of 2 
terms 3 
to 4 
a 5 
Thus it shows that if the words are arranged in their 
decreasing order of frequency, then the rank of any given 
word of the text will be inversely proport ion to the 
frequency of occurrence of the word. 
SUBDISCIPLINES IN BIBLIOMETRICS: 
1. Statistics (Sampling, Testing, Regression and Correlation, 
trends. multivariables Techniques). 
2. Operation Research (Livear Programming, t ransport 
problems, general constrait or unconstraint extrema, 
queueing. decision theory). 
3 . Bibliometric laws (laws of Zipf. Lokta. Bradford and 
others growth) 
4. Citation analysis (citatioin parameters, networks, science 
policy obsolecence) 
5. Circulation theory (Models such as derived by morse 
Burrele and others) 
6. Information theory (Sharnon-Weaver) 
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APPLICATION OF BIBLIOMETRICS IN LIBRARIES AND 
INFORMATION CENTRES: 
As bibliometrics lies between the border areas of the 
social sciences and physical sciences, its techniques have 
extensive applications equally in sociological studies of 
science, information management. Libarianship. history of 
science and also in some other branches of social science 
and sciences. Some of the areas where bibliometrics techniques 
are consistently being applied are enumerated here . 
1. APPLICATION IN INDEXING:-
Bibliometric studies have been made in the areas of 
library and informatioin work also studies have been made 
to find out the pattern of frequency distributioin of discriptors 
of a thesaurus and the distribution of indexing terms Eugeniu 
Toma analysed the rank-frequency distribution of the EURATOM. 
Thesaurus Zipf's Law essentially a hyperbolic function was 
not found suitable for such distribution. On the other hand 
an exponential function was found in good agreement 
with the actual entropy of the thesaurus. This exponential 
function may provide a criterian to "revise" some zones of 
thesaurus. A comparision of the actual distribution of the 
term groups with the calculated optimum distribution can 
provide an objective measure for evaluating any indexing 
system with respect to its effeciency as information transmission 
channel. 
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2 . APPLICATIONS IN LIBRARY MANAGEMENT:-
It has been said that bibliometric studies should ultimately 
help in library management. It is true that knowledge of 
scattering and obsolescence can be utilised in the acquisition 
and management of stocks. But there is much more scope 
for investigation, such investigatioin have been shows by A 
D Booth while considering the optimum physical layout of 
a library when it is desired to minimize the distance to be 
travelled by the reader while picking up the books from 
shelves. This means books are to be arranged according to 
their frequency of use. Several interesting geometrical models 
of stack have been suggested by Booth. It is claimed that 
frequency ordered arrangement can lead to increased efficiency 
by as much as ten times. 
3 . TESTING OF RETRIEVAL SYSTEM:-
Information workers have been active in finding a 
technique which could be used in testing the per formance 
of a retrieval system. The well known 2 x 2 contingency 
table of relevant, not relevant, retrieved and not retrieved 
categories has been significant contribution in this area. This 
has now been further refined by Fairthone, Swets. Brookes, 
Robertson and others. 
4 . SEARCH STRATEGY: 
Another related are for bibliometric investigation is the 
21 
study of search stategy in automatics informatioin retrieval. 
A recent study by C.V. Negoito may be mentioned in this 
connect ion. In his study a retrieval process is considered in 
geometric terms. 
5 . BRADFORD'S LAW: 
The statistical regularity pointed out by Bedford's law 
provide an objective means of determing zones of relative 
richness or value to a given kind of library collection. This 
has implications to the acqisition process in a library. A 
library can safely stock the journals which belong to the core 
or nucleus jone. 
While preparing bibliogaphies we are faced with the 
problems of coverage, the journals that are to be scanned 
etc . Bedford's distribution can be fruitfully used to estimate 
the total size of a bibliography act the periodicals that should 
necessarily be included in the list of items to be covered. 
Naturally this law is applied to study not only the 
scattering of publications but also in other spheres of activity 
also. 
6 ZIPF'S LAW: 
This law can be effectively used in the generation of 
semiautomatic or automatic indexes useful for an information 
retrieval system. Its use has increased tremendously with the 
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emergence of natural language indexing of textual matter 
especially in electronic form. 
ZIPF'S Law provides an measure of the richness in 
vocabulary of an author. This technique can be used in 
deciding the correct authorship of disputed works. 
This law is also used for identifying words more frequently 
used in different foreign languages. 
7. LOTKA'S LAW:-
Lotka's proposition led to a whole gamut of studies 
or scientific productivity. Such poductivity studies have 
gained momentum in the period of post 1940's . Scientific 
productivity studied have been made from different angles. 
Impact of social change on scientific productivity, relationship 
of publication output on scientific recognition. Occurrence 
of discoveries in different cultures etc. In short, bibliometric 
as a technique has extensive application in identifying 
research trends in a subject. Trends in authorship and 
collaboration in research weeding and stacking policy and 
man's others 
LIMITATIONS IN APPLICATION 
1. BIBLIOMETRIC LAWS:-
Though most of the studies tend to support the Bradford 
distribution. Some other researchers could not get satisfactory 
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results. Groos found that the scatter of research papers 
among physics journals deviated from that predicated by 
Bradford's law. 
Chaonez tested large number of different areas and 
found that the law applied in a very small proportion of 
them. Out of fifty bibliographies studied by him, only six 
followed the law therefore he calls the law pseudo scientific. 
However, much of the deviation in attributed to the problems 
of initial data collection. 
2 LQTKA'S LAW : 
In case of this law, it was found to fit in most cases. 
However, the value of the index 'n ' was found to vary for 
different groups of scientists. 
Another problem with Lotka ' s law is that , it total ly 
ignores the potential au thors who have not produced my 
publ ica t ion so far. 
CONCLUSION : 
Bibliometric studies have enabled to develop a body of 
theoretical knowledge and a group of techniques and have 
facilitated its application for the further growth of knowledge 
based on bibliographical data. The past work by Lotka, 
Bradford and Zipf have been valuable in helping the librarians 
to assess the pattern of authorship, identifying the core 
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collections and designing better retrieval system. Biblionnetric 
data provide precise and accurate observations particularly 
in the study of science and scientists. The information 
scientists makes use of this technique for economical and 
efficient management of his material and services. The 
socialogical of science continues to utilise bibliometric techniques 
to analyse the stucture of science. Whiles the historians 
found these techniques very useful in the development of an 
innovatioin university administration and officials of government 
agencies have seen it as a tool for evaluating the effectiveness 
of their research programmes. Thus, the techniques seems 
very promising in the realm of practical knowledge in recent 
years, bibliometric techniques present themselves as a key 
to objective evaluation. According to O" Connor and Voos. 
The wide spread application of practical bibliometric methods 
useful to library manages will continue to be limited until 
a more general unified is developed. 
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CICER A R I E T I N U M 
S y s t e m a t i c p o s i t i o n 
Division 
Class 
Subclass 
Super order 
Order 
Family 
Genus 
Species 
CICER LINN. (Lequminosae): 
Phanerogams 
Dicotyledons 
Polypetalae 
Calyciflorae 
Rosales 
Fabaceae 
Cicer 
arietlnum 
A genus of about 24 species of annual herbs distributed 
mostly in western Asia. Two species are found in important 
as a pulse crop. 
CICER ARIETINUM Linn: Gram, Bengal Gram, Chickpea. 
SANSKRIT - Chanaka; ARAB-Jumez; HlNDl-But, Ghana, 
Chunna; BENG-Chola. but; GUJRAT-Chana, Chania: MAR-
Harbara; TAM-Kadalai; TEL-Sanagalu; KAN-Kadale. 
INTRODUCTION : 
An erect or spreading, much-branched, annual herb. 1-
2 ft. high, with pinnately compound- leaves and small oval 
leaflets. All the parts of the plant are covered with glandular 
hairs. The pods are oblong, 3 /4-1 in. long, with one or two 
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seeds. The seeds are rounded (0.2-04)in. diam.) with pointed 
anterior ends and smooth or wrinkled coats, brown, yellow or 
white in colour. 
The plant is intensively cultivated. It has not been met with 
in a wild state. It is considered to have originated in the tract 
lying between the Caucasus and the Himalayas whence it has 
spread into southern Europe, Persia, Egypt and India. It has 
been introduced also into parts of central and Southern America, 
Australia and parts of Africa. 
Gram is the most important pulse crop in India, ranking 
fourth among the grain crops in acreage and production. The 
main producing areas are the upper basins of the Ganges (East 
Punjab, U.P. and Bihar) and the adjacent tracts of central India 
and central Provinces. Other important areas are Bombay, 
Rajasthan, Hyderabad, and Patiala and East Punjab States. It 
is cultivated only to a limited extent in South India and in the 
lower Gangetic plains. The aggregate area under gram 
cultivation is estimated at 18-19 million acres. 
The principal areas of cultivation in U.P. are the 
Bundelkhand region and the tact enclosed between the Jamuna 
and Ganga (from Meerut to Allahabad). In East Punjab, the 
South Western districts of Ferozepore and Hissar constitute the 
main centres of gram cultivation. In Bihar, the districts of 
Shahabad. Patna. Gaya and Monghyr are the important facts. 
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In central Provinces, gam cultivation is concentrated in the 
districts of Hoshangabad, Jubbulpore, Chindwara, Saugor, BetuK 
and Mandla. In Bombay, gram cultivation is mainly confined 
the parts of deccan, Karnataka and Gujrat. 
VARIETIES : 
Several varieties of gram different in colour and size of 
seed are grown in India. They are divisible into two broad groups 
the brown and the white. The brown or Desi is the most widely 
grown, and comprises a great many shades, ranging from yellow 
to dark reddish brown or even black. The white or kabuli gram 
is characterised by bold seeds, and gives a comparatively poor 
yield. It is, sometimes, considered as a distinct species. 
Cicer Kabulium:- Attempts have been made to combine the 
higher yielding capacity of the desi type with the bold and white 
gram characteristics of the kabuli type by hybrization. and 
strains a medium in size and. at the same time, giving fairly 
good yields have been obtained. 
The bulk oi the gram grown in India is from unselected 
varieties and grains of different shades of brown are to be found 
in the marketed product. Attempts have been made to collect 
and classify the numerous varieties cultivated throughout India 
and isolate from them improved strains useful for various tracts 
and special conditions. Among improved types may be 
mentioned: IP 2, 6, 17, 18, 25 .53 and 58. The spread of such 
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varieties, however, has sofar been negligible. More recent 
selections include: a white flowered, green seeded gram evolved 
in the central provinces; a high yielding strain type 87 with 
bold seeds of uniform brown colour and of superior parching 
quality evolved in U.P., an early variety, G 816 or chafa evolved 
at Niphad (Bombay), with large uniform grain of attractive 
golden yellow colour and giving a higher ( 10-15%) yield than 
local varieties; and Dnarwar No. 18-12, a highly wiltresistant 
variety out-yielding local varieties and suitable for the Karnataka 
tract. 
CULTIVATION: 
Gram is grown generally as a cold weather rabi crop mixed 
with wheat, barley, linseed, sarson or pea. It is also grown pure. 
Being a legume it is much esteemed as a rotation crop with 
cereals like bajra. Jowar, Wheat, barley and rice. The major 
gram area in India is concentrates in the light alluvial soil of 
the upper Gangetic basin. 
In Bombay and Decan, gram is cultivated on black cotton 
soil. It thrives best on light loamy soils, but can be grown on 
heavy soils, provided they are well drained. In rich heavy soils 
vegetative growth is vigorous but seed setting is poor. The crop 
is affected by frost, hail storms and excessive rains. A cool 
dry climate and light well drained soil are both essential for 
successful cultivation. 
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Seeds are sown broadcast or by drills in rows about 10 
in apart. Sowing takes place from Sept. to January in different 
localities. It is somewhat earlier in U.P. and Bihar than in 
Punjab, Central Provinces and Deccan. The seed rate varies from 
25-32 lb. per acre in Punjab, to 80-100 lb. per acre in central 
provinces. A higher seed rate is usual for boldseeded varieties 
such as kabuli gram. 
The crop does not require any inter-culture as its spreading 
habit suppresses weed growth. In some areas, the plants are 
topped before flowering to encourage profuse branching and 
thereby increase the yield. Green tops are used as vegetable. 
Gram can be grown with or without irrigation. The irrigated 
area under gram represents about 16% of the total. Irrigation 
is usual in Agra. Allahabad and Jhansi divisions (U.P.) 
Ferozepore district (East Punjab) and Patna division (Bihar). In 
parts of Bombay growm is generally irrigated either as a main 
or catch crop in sugarcane fields. 
D i s e a s e s and pcsts:-
Gram Blight caused by M\;cosphoereUa rabiei kouachevsk\; 
I = Ascoch\;te rabiei (Pass) Lab.I is the most serious disease 
of gram, particularly in Punjab. The disease is seed-borne and 
the first symptom is the appearance of brown or dark spots 
on the leaves, stems and pods. The use of disease-free seeds 
and thorough cleaning or burning of all debris of the diseased 
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crop have been recommended as control measures. Mixed 
cropping with wheat or barley checks the spread of the disease. 
Rust, caused by Urom\;ces Ciceris-arietini (Grogn.) Jacz. & 
Boyer, is common in the humid areas of Bengal, Bihar and 
Bombay. No control methods have been worked out for this 
disease. 
Gram is also subject to wilt, caused by the fungi Rhizoctonia 
bototicoJo (Taub.) Butler and Fusarium orthoceras Appel & Wr. 
var. ciceria Padwick. Affected plants dry up at the flowering 
stage or a little later. The incidence may be as high as 75^'b 
in a field. Wilt resistant strains how been evolved for 
propagation in different areas. 
Heliothis obsoleta Fab. (gram caterpillar), is a common pest 
affecting gram. The organism feeds on leaves and pods causing 
considerable damage to the crop. White ants also cause damage 
to some extent. 
HARVEST & YIELD: 
The crop comes into bearing in about 4-6 months either 
sowing. When the leaves begin to turn yellow, the plants are 
cut close to the ground or are uprooted, dried for a day or 
two. and the grain threshed out. The chaff is separated from 
the grain by winnowing. 
The average yield of grain ranges from 400 to 1.600 ib. 
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per acre. It is highest in the Gangetic basin followed by East 
Punjab and Central Provinces. The yields from irrigated crops 
are higher than from rainfed crops. 
Among the methods of storing gram, bulk storing in Pucca 
godowns with a layer of sand on the top, has been found to 
be quite effective in keeping down losses. In some places, gram 
is stored in baskets of twisted rice straw. The pulse is mixed 
with chaff either of the pod coat, or of cereals like {Setorio 
italico) beavu. and some chilli powder, and tightly packed. 
Earthen pots and closely woven bamboo baskets also are used. 
The moisture content of gram stored, and the location and 
type of the granary are important. Dampness favours mould 
growth, and damaged grain is unfit for human consumption. 
Losses may occur due to insect attack and depradations of rates. 
Among the insect pests of stored grain are the pulse beetle 
[Bruchus {=Callosobruchus) chinensis Linn.j and other species 
of Bruchus, the Khapra beetle [Trogoderma granaria everts] and, 
to a less extent, the rice weevil (Sitophilus oryzae Linn.). A 
small red-brown beetle {Tribolium castaneum Jaq. Duv.) is a 
serious pest of all ground cereals pulses. Gram stored in bags 
is more liable to insect damage than that stored in bulk. Proper 
aeration, exposure to sun and winnowing, are necessary to check 
storage losses. 
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USES : 
Gram is consumed in the form of dhal, baisin, gram ata. 
crushed gram or as whole gram, boiled or parched- It is eaten 
raw, roasted or cooked and a large variety of saltish and sweet 
preparations are made from it. Whole gram is consumed after 
cooking and mixing with salt or sugar or condiments. Bold 
seeded varieties and kabuli gram are preferred for this purpose. 
Parched gram is either consumed as such or ground into flour 
or sattu. Germinated gram is recommended as a prophylactic 
against deficiency diseases, particularly scurvy. It is an important 
horse food, for which purpose, it is used either raw or soaked 
in water. The husk and broken bits of fried gram are used as 
cattle feed. Dry stems and leaves of the plant obtained during 
threshing also form useful cattle feeds. 
Gram dhal is prepared by splitting large-sized, well 
developed seeds in a mill and separating the husk. Before 
splitting, gram is cleaned of dirt and stones. It is sprinkled with 
water and heaped overnight to soften the husk and facilitate 
milling. Milling a done after drying, in hand or power driven 
mills. The product so obtained is unpolished dhal. For obtaining 
polished dhal a suspension of turmeric powder in water is mixed 
with dry dhal immediately as it comes out of the mill, thereby 
imparting an attractive yellow colour to. the product. During the 
milling process, a part of the gram is broken to small bits 
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(Chuni) which are removed by sieving. Gram dhal is used for 
making flour or baisin by grinding in hand mills or roller mills. 
By using sieves of different finevess, 2-3 grades of flour are 
obtained, Baisin is one of the chief ingredients along with ghee 
and sugar of many forms of Indian confectionary. Gram meal 
is often adulterated with flour of pea {Pisum sativum Linn.) 
or kesari (Lathi;rus sativus Linn.). Gram is often ground into 
flour mixed with wheat or barley. Whole gram is directly milled 
into gram ata for use as stock feed. 
Gram is a nutritive pulse extensively used as a protein 
adjunct to starchy diets. Analysis of gram gave the following 
values: whole grammoisture, 9.8; protein, 17 .1 ; fat (either 
extract) 5.3, mineral matter, 2.7. Fibre, 3.9; carbohydrates. 
6 1 . 2 ; Calcium. 0 . 1 9 ; p h o s p h o r u s . 0 . 2 4 % ; C a r o t e n e 
(international vitamin A units per 100 g.) 316; vitamin B^ (l.V. 
per lOOg.), 100; Roasted gram without husk-moisture, 11.2; 
protein, 22.5; fat (ether extract), 5.2; mineral matter, 2.2; 
fibre, nil; carbohydrates, 589%; Calcium. 0.07: and phosphorus, 
0.31%. 
Whole gram contains saccharose, glucose, fructose, poly-
saccharides including starch, 5-galactan, levulosan and p-
galactoaraban, betaine, choline, adenine, inositol, and citric and 
oxallic acids. The presence of lecithin, phytin and saponin have 
been reported (winton and winton. II. 344; Biswas, sci. and 
cult, 1943-44. 9. 165) 
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The protein content of gram is greatly influenced by soil 
and locality, ivanov observed a variation ranging from 12.3 to 
31.5%, the lowest value being observed in the grain from plants 
in which there was an absence of nodule bacteria. Gam proteins 
are superior to those of Cajanus cajan both for the maintenance 
of nitrogen balance as well as for promoting the growth of 
young rats. The biological values as determined by the balances 
sheet method at 5, 10 and 15% levels of feeding, were 
respectively 60. 52 and 46. The globulins of Bengal gram 
account for nearly 88% of the total nitrogen. They contain a 
higher percentage of arginine (19.3%) than is usually met with 
in the globulins of other pulses. They contain sufficient tyrosine 
and lysine, but are deficient in cystline and tryptophane. 
The phosphorus distribution in gram is as follows: protein 
P^Og, 0 .452; lecithin P^O^, D.125 inorganic and inositol P p ^ . 
0.29; total P^O,, 0.86% (Winton and Winton, II. 344). 
Gram seeds contain a higher percentage of oil (4-5%) than 
other pulses. The oils from Desi Ghana and Kabuli chana have 
the following characteristics: 
Oil from desi chana: sp.gr. 40 : 0.9356; np38^: 1.4845: 
iod.val. (wijs). 111.7; acid val.. 2-4: sap. val., 184.6; R.M.val.. 
0 .61 ; unsapon. matter. 3.4%;. 
Oil from kabuli chana: sp. gr. 4 0 ^ 0 .9301 , n,. 38 ' \ 1.4825: 
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iod. val. (wijs). 113.2; acid val.. 2.6". sap. val., 185.4; R.M. 
val., 0.60". unsapon. matter. 4.0%. 
The component fatty acids are: desi chana oil-oleic, 52.10; 
linoleic, 38.0; myristic, 2.74; palmitic, 5 .11 ; and stearic, 
2.05%, 
Kabuli chana oil-oleic, 50-30, linoleic, 40 .00. myristic, 2.28; 
palmitic, 5.74. stearic. 1.61; and arachidic. 0.07%. The overall 
composition of the two oils is nearly identical. The sterols from 
both the oils were found to be identical with sitosterol. 
Kabuli chana contains carotenoids, and the oil soluble 
vitamins A. D & E. 
Three crystalline products have been isolated from the fresh 
whole germ of sprouting gram. They are (i) biochanin A 
(C^.Hj^O,, m.p.. 212"), (ii) biochanin BiC^.H^^O,, m.p., 250°), 
and (iii) biochanin C (C^^H^gO^N,, m.p., 310''). 
Products identical with biochanin A. B and C have been 
isolated from kabuli gram, and the yields of biochanins A and 
B are five times those from germs of desi gram. The 
concentrations of these constituents are at their maximum in 
the early stages of germ development and gradually diminish 
with growth. Biochanin A is the first non clycosidic iso-flavone 
isolated from a plant body. Crystalline biochanin C accelerates 
the growth of yeast cells and a 100% increase has been obtained 
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when its constrains is 1% in the nutrient medium. \i also 
influence the growth of Penicillium nototum, but shoes not 
materially enhance the yield of penicillin, although it shortens 
the period of incubation for obtaining the maximum yield of 
the antibiotic. 
Starch suitable for textile sizing has bean obtained from 
gram in 2 1 % yield. Tests have shown that it is suitable for giving 
a light finish to cotton, wool and silk cloth. Gram has been 
utilised also in the preparations of an adhesive suitable for 
commercial plywood. The adhesive, however, lacks water 
resistance. 
All parts of the plant are covered with glandular hairs which 
exudes an acrid liquid. The liquid is collected by spreading a 
thin white clean cloth over the crop at nights, which absorbs 
the exudation with the dew. The cloth is then wrung out. and 
the liquid collect. The exudation contains malic acid, 94.2; 
oxalic acid, 5.6: volatile acids (as acetic acid), 0.2%. The 
concentration of total acids per 100 g. of dry exudation is 
0.36 - 0.75% in tender plants. 1.3-1.0% at flowering time. 
and 1.0% when the pods appear. As much as 2.5 kg. of acids 
are secreted from: the plants in one acre. The exudation is 
astringent and useful in dyspepsia, indigestion and costiveness. 
It is also useful in diarrhoea and dysentery and is given as 
a drink with water in sun stroke. 
Tender shoots of the plant are used as vegetable. They 
have the following composition: moisture, 60:6; protein, 8.2; 
fat (ether extract), 0.5; carbohydrates, 27.2; ash, 3.5; calcium 
0.31; phosphorus, 0.21%; carotene (international vitamin A 
units/100 g.) 6,700. 
Gram, gram husk and gram straw from nutritive feeds for 
horses and cattle. Table gives the average composition (dry 
matter basis) of the greed feed, dried material and gram seed. 
Composition 
Crude Protein 
Fibre 
N.-Free extract 
Ether extract 
Total ash 
Ash sol. in Hcl 
Cao 
Pp, 
MgO 
Na,0 
K,0 
TRADE:-
Green feed 
10.88-11.28 
27.16-3.105 
44.91-47.96 
2.09-2.22 
9.07-11..18 
7.48-8.06 
1.79-1.98 
0.50-0.57 
0.44-0.47 
0.35-0.86 
2.60-2.77 
Dried hay 
with pod 
12.91 
.36.33 
38.14 
1.46 
11.17 
8.26 
2.14 
0.46 
0.48 
0.33 
2.99 
Seeds 
18.06 
9.83 
63.67 
4.94 
3.05 
3.42 
0.33 
0.93 
0.27 
0.22 
0.72 
Seeds 
16.18 
23.79 
48.18 
2.77 
9.08 
8.38 
1.94 
0.56 
0.50 
0.16 
2.15 
Husk 
5.75-17.48 
27.01-48.40 
38.95-47.45 
0.91-2.51 
5.55-5.90 
4.05-4.61 
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Most of the gram produced in India is consumed within the 
country and very little is exported. A large percentage (C. 
56%) of the production is retained by the cultivations for their 
own requirements and the surplus is made available for 
distribution to deficit areas. 
Madras, Bombay and Bengal are the chief deficit areas 
obtaining supplies from U.P., central provinces, Bihar, Punjab 
and Rajputana. 
Besides whole gram, gram products also figure in inter-state 
trade. Gram dhal and baisin show comparatively wider 
distribution than crushed gram parched gram, chuni and husk. 
The production of dhal is the largest in Punjab, followed by 
U.P., Bombay, Bengal Bihar, Central Provinces, Hyderabad. 
Rajaputana and Central India. The exports of dhal are mostly 
to Bengal, Bihar, Madras and Bombay. 
Baisin is produced in large quantities in Hyderabad, Punjab. 
Bombay and U.P. the chief consuming areas are Madras, Bengal. 
Hyderabad and Bombay. 
Gram is generally sold in the market as a mixture of all 
the varieties grown in the area. In C.P., however, gross 
differences in grain are taken into account and graded grains 
are separetely marketed. The price of gram depends upon the 
colour and size of the grains and the amount of refraction 
present. Bold grains fetch a higher price: so also grains with 
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lighter colour and thinner husk. For dhal manufacture, the ratio 
of husk to kernel is an important consideration. The ratio varies 
slightly (from 1:42 to 1:5.2) for gram from different states. 
The total refraction in the produce varies considerably (from 
7.2% to 18.7) in different tracts. In some places the weight 
of a bushel of gram is taken as the index of the plumpiness 
of grain. The average weight of a bushel varies from 58.5 to 
62.27 IB. 
The prices of gram products do not show a close relation 
to gram prices. The difference between the prices of dhal and 
baisin is wider than that between gram and dhal. This is probably 
due to the fact that baisin is liable to. adulteration. The prices 
of chuni and husk follow closely the price of gram dhal. 
India used to import small quantities of gram from Burma, 
Iraq Ceylon and other countries. 
Exports were mainly to U.K., France. Netherlands. 
Germany and egypt. which used to import dark coloured types 
for feeding cattle and horses France and Netherlands were the 
biggest importers of Indian gram, Ceylon, Straits settlements and 
Mauritius imported gram of light colour. 
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O B J E C T I V E , S C O P E A N D M E T H O D O L O G Y 
Though the term bibhometrics was introduced only in 1969 
to indicate a new discipHne which employs quantitative of 
written documents its origin can be traced back to the efforts 
of early twentieth century documentalists to apply mathematical 
and statistical analysis to bibliographical units. The most 
prominent efforts were that of Cole and Eales, Hulme, Lotka, 
Zipf, Bradford. Ranganathan, Price, Kessler, Garfield. Goffman 
and Warren and Pritchard. The history of this discipline is 
discussed by Egghe. 
Of the various prominent studies mentioned above, three 
laws became the Cornestones of bibhometrics. They were: 
i) Lotka's inverse square law about the productivity of authors, 
ii) Zipfs law about the frequency occurrence of words in a 
text and. 
iii) Bradford's law of scattering of articles. 
Ravichandra Rao summarises other empirical laws in one 
of his papers and those who are interested can go through the 
reference. He has also listed more important bibliomctric 
models. 
The discovery of the empirical laws of bibhometrics has led 
to a series of studies which can be broadly differentiated into 
quantitative and qualitative. Infact, the early statistical studies 
of Cole and Eales. Hulme. Lotka. Zipf and Bradford belong to 
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the quantitative category. B.C. Brookes is of opinion that such 
quantitative studies have five general objectives. 
i) Design of more economic information systems and net 
works, 
ii) Improvement of efficiency rates of information handling 
process, 
iii) Identification and measurement of deficiencies in 
bibliographical services 
iv) Prediction of publishing trends 
v) Discovery and elucidation of empirical laws that can 
provide a basis for developing a theory of information 
science. 
OBJECTIVES: 
The major purpose of the present study is to examine the 
studies and research conducted during the last eight years on 
various aspects of Cicer arietinum and can be summarised as 
follows 
to ascertain the strength and weakness of research activities 
conducted during the last eight years on Cicer arietinum. 
to draw a detailed picture of the way in which literature 
has developed during the period of study and the relative 
distribution in various of the subject field. 
to identify the gaps in the research output in respect of 
various forms of Cicer arietinum areas. 
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* to identify in quantitative terms. The relative use of the 
different forms of documents, authorship pattern, language, 
etc. and their chronological scattering. 
* to understand the core journals for the scientists working 
on Cicer arietinum and to identify them. 
* to investigate the degree of collaboration in authorship in 
the field of Cicer arietinum. 
SCOPE: 
The present study is confined to the literature published 
in the various journals which of course carry the majority of 
the research output on Cicer arietinum for a period of eight 
years as cited above. However, the findings are likely to have 
general implications. For the scientific community working on 
Cicer arietinum. The period of the study is 1992-1999 and 
for the citation analysis, same period is taken. 
METHODOLOGY 
The following methods were adopted for the present study: 
Literature Survey:- To collect material on the subject 
secondary sources such as biological abstract were consulted to 
approach primary sources which include periodicals. 
The entry has been prepared on the card of 3" x 5" size. 
The following details has been noted on the card. 
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SOURCE Card: 
MUNOZ (Jose Luis). MARTIN (Luisa),NICOLAS (Gnegoria) and 
VILLALOBOS (Nieves), 
Influence of endogenous 
Plant Physiology (Bethesda) 93 (3) 
1990 
(Lab. Plant Physiology. Comlutense Univ. Madrid, Spain) 
English 
First the name of authors (s) are given followed by the 
title of the article. After that name of the journal is given 
volume, Issue No., Pages and year. Next, within brackett the 
address of the institution is given. At the end, language of the 
article is given 
Reference Card:-
BEKKI (K), TRINCHANT (JC), RIGAUT(J) 
Nitrogen fixation by 
Physiology Plantarum 71 
1987 
In this card name of the author(s) is given followed by 2 
or 3 words of the title, then name of the journal and year 
is given. 
Citation Analysiis:- According to Garfield "true citation 
analysis is one which deals with works cited as having actually 
been used in the preparation of or having otherwise contributed 
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to the source paper". In the present study, this method is used 
for measuring the relative use of journals as sources of research 
information and also for identifying the core literature 
specialised areas or discipline. 
The journals present in Aligarh is studied and the references 
are taken out from the articles 
ANALYSIS: 
The total data based on entries has been collected and 
analysed under the following headings: 
1. Yearwise analysis of the paper 
2. Ranking of Author 
3 . Authorship pattern 
4. Ranking of Journals 
5. Geographical analysis 
6. Language distribution of papers 
1. Yearwise analysis of the paper:-
The chronological study will tell about the number of 
articles published in a year. The graph will show the upward 
or downward trend in the publication. The chronological study 
helps in the services of the Library. 
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2 . Ranking of author:-
This is done to know the eminent personalities in the 
subject. The data cards of different contributors in the field were 
separated out. The number of cards under each name were 
counted and tabulated. Authors are arranged in order of 
decreasing productivity. 
3 . Authorship pattcrn:-
This shows the authorship pattern whether the single 
authorship is more popular or the team research. 
4. Ranking of iournals:-
The main objective of this study is to identify the core 
journal containing the research literature on Cicer orietinum. 
To conduct this the items published in different periodicals title 
are grouped together and counted it is necessary to know the 
most productive periodicals in the subject. The information is 
useful for librarians as well as the research scholars. 
5- Geographical analysis:-
This is done to determine the geographical scattering of 
item while studying the use pattern of research literature in 
subject under study. The information was collected from the 
informative abstract. 
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6. Language distribution of papcrs:-
As the biological abstract is the most comprehensive source 
on its subject. Its scope is international. In other words 
biological abstract report items published from different 
countries in different libraries. 
It is therefore, important to know the dominant language. 
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DATA ANALYSIS, INTERPRETATION AND 
REPRESENTATION 
Bibliometrics analysis as used to find out the nature and characteristics 
of Cicer arietinum research based on the papers published for a period of 
eight years (1992-1999). 
The analysis is done in two steps. Firstly, the published paper, were 
analysed. Secondly, the citations appended to the papers in the formal 
were analysed. 
Analysis of the papers:-
In the first level of analysis such as: 
Yearwise analysis of the paper. 
Ranking of authors 
Authorship pattern 
Ranking of journals 
Geographical analysis 
Languagewise distribution of papers. 
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YEARWISE ANALYSIS O F THE PAPERS 
The number of papers and their corresponding year are shown in 
the table-1. 
The table-1 showed that the maximum number of papers 
were published in the year 1996 ie 150 papers and the 
minimum appeared in the year 1999, this may be because of 
the fact that the secondary sources consulted did not have the 
completed references of 1999. There is no spectacular growth 
in the number of papers in recent years. 
Table - 1 
YEAR WISE ANALYSIS OF THE PAPERS 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
Total 
Year 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
No. of Papers 
130 
120 
134 
132 
150 
139 
122 
77 
1004 
Percentage 
12.95 
11.95 
13.35 
13.15 
14.94 
13.84 
12.15 
7.67 
100% 
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Table: 1.1 YaanAfeeDisbiixJtion 
19Q2 igga 199^ 19951996199719961999 
Year 
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RANKING O F A U T H O R S 
The table - 2 showed the ranking of authors in the eight years study 
of Cicer arietinum research. 
Out of the total of 1922 authors 1479 havewritten single articles, 
240 have written 2 articles, 91 have written 3 articles, 31 have written 
4 articles. 
Among the authors Kharag. B. Singh is the most prolific writer 
followed by R.M.Jimenez Diaz and M.C. Saxena with 19 articles. 
One author is A. Matilla has written 15 articles 
Two authors i.e M. Gallardo and W.J Kaiser have written 14 articles 
each. 
Due to joint authorship the number of authors has increased. 
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Table - 2 
RANKING OF AUTHORS 
S.No. 
1 
2. 
3. 
A. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12 
13. 
14. 
15. 
16. 
17. 
18. 
19 
2D. 
21. 
. 
Rank 
1 
2 
2 
3 
4 
4 
5 
6 
6 
6 
6 
7 
7 
7 
8 
8 
8 
9 
9 
9 
9 
AUhos 
SWGHfKharag.B) 
JIMENEZ-DIAZ(RW.) 
SAXENA(M.C.) 
MATILW(A) 
GALLARDOM 
KAISER (WJ) 
BARZ(V'V) 
HAlMARE(Manohar,P.) 
J.KUMAR 
LABRADOR (Emila) 
MUEHLBAUERf.J.) 
MALHOTRA(R.S.) 
SANCHEZ-CALLEO) 
WEIGWD.(Franz) 
SDDIQUE(K>1.M.) 
SHEOKAND(Simia) 
TRAPERCW:ASAS(A) 
aEMENfTE(A) 
CHANDRA (R) 
DESHMUKH(RB.) 
JOHANSEN(C) 
92 
1 
-
1 
3 
2 
2 
1 
1 
1 
-
1 
1 
2 
-
2 
-
-
SB 
7 
1 
3 
2 
1 
2 
3 
2 
1 
3 
1 
3 
1 
1 
1 
1 
-
• 
1 
2 
1992 — 
9t 
-
3 
1 
1 
5 
• 
2 
1 
•-
1 
• 
• 
2 
-
-
1 
1 
-
-
1 
96 
-
2 
2 
2 
2 
• 
2 
3 
-
1 
1 
2 
1 
-
2 
1 
-
-
2 
. 
— 1999 
96 
14 
3 
3 
3 
2 
2 
2 
-
2 
1 
-
1 
2 
-
-
2 
1 
-
2 
-
1 
9 
8 
2 
7 
1 
-
2 
1 
2 
1 
1 
2 
4 
1 
1 
2 
-
-
-
2 
2 
1 
96 
1 
8 
2 
2 
1 
5 
-
-
5 
3 
4 
-
-
1 
-
2 
3 
4 
1 
2 
99 
-
• 
2 
• 
3 
5 
-
3 
1 
1 
2 
Total 
31. 
« 
« 
fi 
14 
14 
11 
t) 
t) 
t) 
t) 
9 
9 
9 
8 
8 
8 
7 
7 
7 
7 
, 
52 
S.No. 
2Z 
23. 
24. 
25. 
26. 
27. 
23. 
29. 
3D. 
31. 
S. 
33. 
34 
36. 
36. 
37. 
3a 
38. 
«. 
41. 
42. 
e. 
41 
^nk 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
t) 
t) 
t) 
t) 
t) 
t) 
t) 
t) 
t) 
1) 
AJhocs 
KHETRAPAL(S) 
KRAFT (J W.) 
MILLAN(Franciscc) 
MUNOZDeRUEDA 
NAVA&CORTES(JA) 
OCAMPOP) 
SANCHEZ-VOQUEfR) 
S.KUMAR 
SINGH (Onkar) 
SINGH (M) 
VlOQUEfJavJer) 
VARGHESE(TW) 
VANRHEENEN(H.A) 
ANIL KUMAR 
aftUnSTA(J.«in) 
DOPICO(Berta) 
DMINGRA(H.R.) 
GlFTA(Anl.K.) 
LEE(H(»-Seon) 
MUNOZ (Francisco. J.) 
NICOLAS (Gregono) 
NANDWAL(A.S.) 
POLISETTY(R) 
S 
-
3 
-
-
• 
1 
-
2 
2 
1 
-
-
1 
1 
-
-
-
-
-
1 
-
-
SB 
-
2 
• 
2 
1 
91 
-
-
-
3 
-
• 
-
1 
1 
1 
-
1 
2 
3 
-
-
2 
1 
• 
1 
2 
• 
1 9 9 2 
£ 
-
-
-
1 
1 
2 
-
1 
1 
1 
-
3 
1 
1 
-
-
1 
• 
1 
• 
3 
2 
• 
96 
2 
-
-
2 
1 
-
-
-
-
-
-
1 
-
• 
-
-
3 
1 
-
-
-
1 
- 1 9 9 9 
7 
2 
1 
4 
-
-
3 
-
-
1 
3 
-
2 
-
-
-
1 
1 
-
-
1 
-
-
2 
SB 
1 
1 
3 
-
5 
-
4 
2 
1 
1 
4 
-
2 
-
4 
3 
1 
3 
1 
3 
1 
-
1 
99 
1 
1 
• 
-
-
-
3 
-
-
• 
3 
-
-
-
2 
-
-
• 
2 
-
-
-
1 
Total 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
53 
f 
S.No. 
«. 
45. 
47, 
43 
49. 
S. 
51. 
£ 
S3. 
54 
SB. 
56. 
57. 
5B. 
59. 
60. 
61. 
ffi 
63. 
64. 
65. 
86 
67. 
Rank 
n 
n 
t 
t) 
11 
11 
11 
11 
n 
T 
11 
11 
11 
H 
11 
11 
11 
11 
11 
11 
H 
n 
n 
MtfK 
SHARMA(P.C.) 
SAGARE(AP.) 
WEtSlNG(Kurt) 
BEJIGA(G) 
BUENO(MSagros) 
DOUGHTON(JA) 
GUPTA(V.S.) 
KHARKWAL(M.C.) 
KRISHNAMURTViY(K.V.) 
OOPELAND(Les) 
KAUR(Narinder) 
IIWLIK(RA) 
MANDftL(B.) 
M«TUA(A.J.) 
NAMDEO(K.N.) 
PORTAPUGUA(A) 
PUNDIR(R.P.S.l 
ROBERTSON (LJ3.) 
RAHMAN (M.M.) 
SNGH(O.P) 
RANGfTSINGH 
SETHI (S.C.) 
SMGH(R.P.) 
S 
-
-
2 
1 
3 
1 
• 
-
1 
-
1 
-
-
1 
• 
-
1 
99 
-
1 
-
1 
2 
1 
1 
-
1 
-
1 
1 
-
2 
1 
1 
-
-
1 
1 
1 
• 
91 
-
2 
1 
-
-
-
-
-
1 
1 
1 
1 
1 
4 
-
-
1 
-
1 
1 
2 
1 
• 
199i 
S5 
4 
1 
1 
1 
-
-
-
1 
1 
-
-
1 
-
-
1 
1 
• 
-
-
-
! 1999 
96 
-
1 
-
1 
-
2 
-
-
1 
2 
-
1 
2 
-
2 
2 
• 
2 
• 
-
• 
-
2 
7 
1 
1 
-
2 
-
1 
-
1 
1 
1 
-
-
1 
• 
-
-
-
1 
-
1 
-
1 
2 
9B 
-
-
1 
• 
-
-
2 
3 
• 
-
3 
1 
-
-
1 
-
1 
1 
4 
-
1 
-
1 
9B 
1 
-
1 
-
-
-
2 
1 
-
-
-
-
-
1 
1 
-
2 
1 
1 
• 
Tctal 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
54 
' 
S.No. 
ea 
69. 
m 
71. 
72 
73. 
74, 
75. 
75. 
77. 
78. 
79. 
8D. 
<8. 
a 
83. 
84. 
85. 
86. 
87. 
aa 
89 
9D. 
Rank 
11 
H 
11 
11 
11 
11 
12 
12 
12 
12 
12 
T2. 
B 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
AUhos 
SIJGH(V.P.) 
SHARMA{S.K.) 
TaLU(A.) 
VllALOBOSINiaes) 
\/ERMA(M.M.) 
WALDIAfRS.) 
AHMAD (F.) 
ADDULGHWTAR 
BILLORE(SD.) 
BUENO(Masia.S.) 
CHABRA(S.) 
CXXORADOpitaf) 
DAH[YA(B.S.) 
DUA(R.B.) 
DALAR(R.C.) 
GOMEZ-JIMENEZ (M.Del) 
GIL (J) 
HARSULHAR(AM.) 
KUSMENOaU(l.) 
KOUNDALflC.R.) 
LOSS(S.R) 
MAL£K(MA) D S ' ! 3 
MATH£VV(B.M.) 
S 
-
1 
1 
2 
-
1 
2 
-
• 
-
1 
1 
-
-
1 
1 
-
m 
3 
9B 
-
-
-
-
4 
1 
1 
-
1 
-
• 
2 
-
-
1 
-
• 
-
-
9t 
3 
-
-
1 
-
1 
-
1 
1 
2 
• 
1 
1 
-
• 
-
-
-
-
1 
1992 — 
S5 
1 
1 
-
1 
1 
-
-
2 
-
• 
3 
3 
• 
-
1 
-
-
-
-
-
-
• 
-
96 
-
1 
-
1 
-
1 
-
-
2 
2 
1 
-
2 
1 
1 
-
2 
-
-
• 
— 1999 
9 
• 
2 
1 
-
-
1 
-
-
-
-
-
2 
-
• 
-
-
SB 
1 
-
2 
-
-
-
-
1 
-
• 
-
-
1 
1 
1 
2 
2 
1 
-
4 
• 
9 
-
-
1 
• 
-
• 
1 
-
-
-
-
-
-
-
-
1 
-
-
-
-
4 
-
Total 
5 
5 
5 
5 
5 
5 
c;c; 
1992 1999 
S.No. Rank Autiors 96 
92. 
9B. 
96. 
96. 
97. 
96. 
99. 
100. 
101 
w 
103. 
104. 
105. 
106. 
107. 
106 
109 
110. 
m. 
112 
NFMW.KAJW. 
PRADO(R^ 
RANJEKARpK.) 
RAHMAN (MA) 
STB/ENSON(PhilSp.C). 
SAirWNl(M.N.) 
SAXENA(N.R) 
SNGH(Umaid) 
SWARAJ (K) 
SNGH(K.P) 
SINGH (BB.) 
SNGH(K.) 
SINGH (SX.) 
TANG(C.) 
TOMER (R.P.S.) 
•mONSOfv1(W,W.) 
UDAf^(SW.) 
VENOROp.) 
WIMTERP) 
WEG4ND(S.) 
YACAWIH.S.) 
YACWfVX.) 
1 1 
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AUTHORSHIP PATTERNS 
Multiple authorship has been a characteristic feature of the modern 
science and there has been a consistent trend towards increased 
collaboration in all the branches of science. 
It has also been found that the late of increase in the multiple 
authorship varies considerably with the subjects concerned. 
The table-3 showed the pattern of authorship in terms of single 
and multiple. 
Tabic - 3 
AUTHORSHIP PATTERN 
Single Authorship 
No. of Authors 
75 
Percentage 
3.9021 
Multiple authorship 
No. of articles 
1847 
Percentage 
96.0978 
Total No. of Authors 
1922 
Single Authorship 
No. of Papers 
75 
Percentage 
7.4701 
Multiple authorship 
No. of Articles 
929 
Percentage 
92 529 
Total No. of Authors 
1004 
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J^tle: 3.1 Authoisliip Pattern 
Sr^e Multiple 
Author 
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RANKING OF JOURNALS 
238 Journals were analysed in relation to their productivity. The more 
frequently published journals by the Cicer arietinum scientists were identified 
and the ranked list of journals were prepared by decreasing productivity. 
The list of the journals shows that Indian Journal of Agronomi; 
is the most highly used journal as far as the Cicer arietinum research 
is concerned. It has 63 articles out of 1004 articles. 
Indian Journal of Agricultural Sciences, Indian Journal of plant 
physiology and crop research (Hisar) are also equally important journal 
of this field. These four constitute around 16.5% of the articles. And 
the rest 83.5% is covered by 234 journals. 
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Table - 4 
RANKING OF JOURNALS 
S.N. Rank Name of the Journals 1992 93 94 96 97 96 Total 
5. 
10. 
11. 
12. 
13. 
14. 
15. 
16 
17. 
18. 
19. 
20. 
21 ' . 
22. 
23. 
10 
10 
12 
12 
12 
12 
12 
13 
13 
13 
I n d i a n Journal of Agronomy 
Indian Journal of Agricultural Sciences 
Indian Journal of Plant Physiology 
Crop Research (Hisar) 
Crop Science 
Indian Journal of Experimental Biology 
Euphytica 
Indian Journal of Genetics and plant Breeding 
Advances in Plant Sciences 
Journa l of Maharashtra Agricultural Universi t ies 
Theoret ica l and Applied Genetics 
Physiologia Plantarum 
Plant disease 
Biologia plantarum (Prague) 
Phytochemistry (Oxford) 
Aust ra l ian Journal of Experimental Agr icu l tura l 
Fie ld Crops Research 
Journa l of Agr icul tural and Food Chemistry 
Journal of Food Science and Technology 
Plant and Soil 
Journa l of Genetics and Breeding 
Journa l of Plant Physiology 
Journa l of Science of Food and Agr icu l ture 
60 
10 
10 
10 
10 63 
43 
2B 
24 
6.27 
A2& 
3J08 
2.78 
2.39 
22 
1 2 
2 2 
19 
16 
16 
15 
14 
13 
13 
13 
12 
12 
12 
219 
2.09 
2.09 
159 
159 
149 
1.49 
1.39 
139 
129 
129 
129 
129 
129 
1.19 
119 
1.19 
•s .N . 
24 
25. 
26. 
27. 
28 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
Rank 
13 
14 
14 
15 
15 
15 
15 
16 
17 
17 
17 
17 
17 
18 
18 
18 
18 
19 
19 
19 
19 
19 
19 
19 
19 
i 
Name of the Journals 
Pak i s t an J o u r n a l of B o t a n y 
Crop Improvement 
J o u r n a l of A g r o n o m y and C r o p S c i e n c e 
A u s t r a l i a n J o u r n a l of A g r i c u l t u r a l R e s e a r c h 
Food Chemis t ry 
P lan t P a t h o l o g y ( O x f o r d ) 
P lan t Sc ience ( L i m e r i c k ) 
Plant B reed ing 
A g r i c u l t u r a l S c i e n c e D i g e s t 
Bang ladesh J o u r n a l of B o t a n y 
I n t e r n a t i o n a l J o u r n a l of T r o p i c a l A g r i c u l t u r e 
Jou rna l of E x p e r i m e n t a l B o t a n y 
P lan t Foods for H u m a n N u t r i . ( B o r d r e c h t ) 
Anna ls of B io l ogy ( L u d h i y a n a ) 
Gene t i c Resources and C r o p E v o l u t i o n 
Phytopathology 
P lan t Ce l l R e p o r t s 
Ac ta Phys io log iae P l a n t a r u m 
A u s t r a l i a n J o u r n a l of P I E T I P h y s i o l o g y 
Expe r imen ta l A g r i c u l t u r e 
Geobios (Jodhpur ) 
J o u r n a l of I n d i a n S o c i e t y of S o i l S c i e n c e 
Nahrung 
P lan t M o l e c u l a r B i o l o g y 
Sc ien t i f i c Khyber 
1982 
1 
1 
-
1 
2 
1 
2 
1 
1 
1 
2 
1 
2 
2 
93 
1 
6 
1 
2 
-
1 
• 
1 
• 
2 
3 
1 
1 
3 
-
-
3 
• 
-
-
3 
-
1 
94 
1 
-
2 
-
1 
1 
5 
• 
2 
2 
2 
2 
2 
1 
1 
2 
• 
1 
3 
-
1 
1 
1 
95 
3 
1 
1 
-
1 
2 
4 
2 
1 
1 
1 
1 
2 
1 
-
1 
1 
1 
-
1 
1 
1 
96 
2 
2 
2 
1 
2 
-
1 
2 
1 
• 
2 
2 
1 
3 
• 
1 
2 
2 
1 
2 
-
1 
-
1 
97 
1 
1 
2 
3 
-
2 
-
2 
• 
1 
-
-
-
• 
-
1 
1 
1 
-
1 
1 
-
1 
2 
1 
98 
1 
• 
1 
2 
3 
3 
-
3 
-
• 
2 
-
-
-
3 
-
1 
2 
-
-
1 
1 
98 " 
2 
2 
2 
3 
1 
1 
-
• 
1 
2 
1 
• 
1 
1 
2 
otal 
12 
11 
11 
10 
10 
10 
10 
9 
8 
8 
8 
8 
8 
7 
7 
7 
7 
6 
6 
6 
6 
6 
6 
6 
6 
% ' 
1.19 
1.09 
1.09 
0.99 
0.99 
0.99 
0.99 
0.89 
0.79 
0.79 
0.79 
0.79 
0.79 
0.69 
0.69 
0.69 
0.69 
0.59 
0.59 
0.59 
0.59 
0.59 
0.59 
0.59 
059 
) 
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S.N. Rank Name of the Journals 1992 93 94 95 96 97 96 Total 
49 
50. 
51. 
52 
53. 
54. 
55. 
56. 
20 
20 
20 
20 
21 
21 
21 
21 
Appl ied & Environment Microbiology 
Indian Journal of Plant Protection 
Planta (Heidel berg) 
Seed Research (N.Delhi 
Aca Agronomics Hungarica 
Crop Protection 
European Journal of Plant Pathology 
Genome 
0.498 
0.498 
0498 
0.498 
0.398 
0.398 
0.398 
0.398 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
21 
21 
21 
21 
21 
21 
21 
22 
Indian Journal cf Mycology and Plant Pathology 
Journal of Entomological Research (N.Delhi) 
Journal of Phytopathology (Berlin) 
Physiology Plant 
Plant Growth Regulation 
Sarhad Journal of Agriculture 
Tropical Agr icul ture 
Acta Botanica Indica 
0.398 
0.398 
0.398 
0.398 
0.398 
0.398 
0.398 
0.298 
65. 22 Agr icu l tura l Chemistry & Biotechnology 
66. 22 Agronomy Journal 
67. 22 Bio logy and Fert i l izer of Soils 
68. 22 Communicat ion in Soil Science & Plant Analysis 
69. 22 International Journal of Pest management 
70. 22 Invest igacian Agraria Production Y 
protection Vegetates 
71. 22 Japanese Journal of Crop Science 
72. 22 Journal of Agricultural Science 
73. 22 Journal of Food Science 
0298 
0.298 
0.298 
0.2S5 
0.298 
0.298 
0298 
0298 
0298 
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S,N. 
74 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85 
86. 
87. 
88. 
Rank 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
Name of the Journals 
Journal of Insects Science 
Journal of Mycology and Plant Pattiology 
Journal of Hematology 
Microbiological Research 
Molecular and General Genetics 
Nutrient Cycling in AgroecosysteiTis 
Pakistan Journal of Zoology 
Physiological and Molecular Plant Pathology 
Phytoparasitica 
Plant Cell Tissue and Organ Culture 
Plant Physioiogy (Rockville) 
Proceeding of Natl Acad of So. India 
Section B (Biological Science) 
Seed Science & Technology 
Symbiosis 
World Journal of Microbiology & Biotechnology 
1992 
1 
• 
-
• 
-
1 
-
1 
1 
9B 
1 
-
-
-
-
• 
-
-
1 
1 
-
94 
1 
• 
-
-
-
1 
1 
1 
1 
• 
-
1 
1 
S5 
-
-
-
• 
-
-
-
1 
2 
1 
96 
-
1 
1 
1 
1 
• 
-
-
-
1 
1 
-
97 
2 
1 
1 
-
-
1 
1 
1 
1 
-
• 
-
2 
9B 
-
-
1 
-
-
1 
1 
-
2 
-
-
• 
• 
99 
1 
1 
1 
2 
2 
-
-
-
-
1 
• 
Total 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
% 
0.298 
0298 
0298 
0298 
0.298 
0.298 
0298 
0.298 
0.298 
0.298 
0.298 
0.298 
0.298 
0.298 
0.298 
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GEOGRAPHICAL ANALYSIS 
The table-5 showed the geographical distribution of items. The 
country coming first publish the maximum number of articles and 
the rest are arranged in order of decreasing productivity. 
In the table-5. out of 50 countries India publishes the 
maximum number of articles with 51.69%, Spain is second with 
9.44%, Australia is third with 5.78% and U.S.A is fourth with 
4.38% 18 countries have published single articles. 
Table 5.1 shows the graph of the countries in order of 
decreasing productivity. 
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Table - 5 
GEOGRAPHICAL ANALYSIS 
• 
S.N. 
1 , 
2. 
3-
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14 
15. 
16. 
17. 
18. 
19. 
20. 
21 
22. 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
10 
11 
12 
13 
14 
15 
16 
17 
17 
17 
17 
17 
Name of the 
Countries 
India 
Spain 
Australia 
U.S.A. 
Germany 
Pakistan 
Syria 
U.K 
Italy 
Japan 
Bangladesh 
Canada 
France 
Egypt 
Brazil 
Russia 
Ethiopia 
Newzealand 
Israel 
S. Korea 
Turkey 
Sweden 
1992 
72 
13 
2 
8 
5 
3 
3 
2 
2 
2 
1 
3 
-
-
-
1 
_ 
93 
66 
9 
7 
6 
6 
5 
6 
1 
2 
4 
3 
2 
-
-
1 
-
-
-
-
-
-
_ 
94 
76 
17 
4 
3 
4 
5 
1 
4 
-
2 
4 
1 
3 
2 
1 
-
2 
-
-
-
-
1 
96 
79 
10 
4 
4 
4 
5 
2 
4 
5 
-
2 
2 
2 
2 
2 
-
-
-
-
-
1 
1 1 
96 
71 
15 
11 
8 
6 
4 
7 
2 
5 
3 
1 
2 
-
2 
2 
3 
-
2 
1 
-
-
1 
97 
72 
14 
13 
5 
2 
6 
7 
4 
1 
4 
1 
-
3 
-
-
-
-
-
-
-
-
98 
54 
27 
10 
7 
1 
1 
2 
2 
2 
2 
5 
-
1 
1 
-
-
-
-
-
1 
1 
99 
29 
10 
7 
3 
6 
4 
2 
1 
1 
-
-
2 
-
-
-
1 
1 
1 
2 
2 
-
Total 
519 
115 
58 
44 
34 
33 
30 
20 
18 
17 
17 
12 
10 
8 
7 
5 
4 
3 
3 
3 
3 
3 
% 
51.69 
11.45 
5.78 
4.38 
3.39 
3.29 
2 99 
1.99 
1.79 
1.69 
1 69 
1.2 
0.99 
0.8 
0.7 
0.5 
0.4 
0298 
0.3 
0.3 
0:3 
0.3 
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S.N. 
23 
24. 
25. 
26 
27. 
28. 
29. 
30 
3 1 . 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
4 1 . 
42. 
43. 
44. 
45 
46. 
47. 
48. 
49 
50. 
• 
Ranh 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
Name of the 
Countries 
Poland 
China 
Portugal 
Algeria 
Mexico 
Morcco 
Tunisia 
Jordan 
Norway 
Arizona 
Iran 
Sudan 
Belgium 
Lebanon 
Yogoslavia 
Netherland 
Chile 
Greece 
Serbia 
Nepal 
Philippines 
Uganda 
SAD 
Srilanka 
Denmark 
Azerb 
S. Africa 
Urbana 
Total 
1992 
1 
-
-
-
-
-
1 
-
1 
2 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
1 
1 
1 
93 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
1 
1 
-
-
-
94 
-
-
-
-
-
-
-
2 
-
-
-
-
-
-
-
-
-
-
-
-
-
1 
1 
-
-
-
-
-
95 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
1 
1 
1 
-
-
-
-
-
-
96 
-
-
-
1 
1 
-
-
-
-
-
-
-
-
-
-
-
1 
1 
-
-
-
-
-
-
-
-
-
-
97 
-
-
-
1 
1 
2 
1 
-
-
-
-
-
-
-
1 
1 
-
-
-
-
-
-
-
-
-
-
-
-
98 
-
-
2 
-
-
-
-
-
1 
-
-
-
1 
1 
-
-
-
-
-
-
-
-
• 
-
-
-
-
99 
1 
2 
-
-
-
-
-
-
-
-
1 
1 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Total 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
% 
0199 
0.2 
0.2 
0.2 
0.2 
0,2 
0.2 
0.2 
0.2 
0.2 
0.099 
0.099 
0.099 
0.099 
0.099 
0.099 
0.099 
0.099 
0.099 
0.099 
0.099 
0.099 
0.099 
0.099 
0.099 
0.099 
0.099 
0.099 
100% 
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Table: 5.1 UeiatLieNfeCoirtnes 
hfe 5 » i A.arE«a USA. <^esray P * 9|ria UC 
Outie 
I t ^ .^Bn 8315 Canedo Baroe 
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LANGUAGEWISE DISTRIBUTION O F PAPERS 
Languagewise distribution of papers as showed in table-6. 
t ^ o w s t±ie m ostdom inant language used in the publicatiDn of C/cer 
orietinuw articles in English. 
The table -6 shows that out of a languages, English is the most 
common language used with 97.11% followed by Russian with 0.9% The 
other language used are very small in number. 
Table 6.1 shows the gap of the languages used in the publication of 
the articles relating to Cicer orietinum. 
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Table - 6 
LANGUAGEWISE DISTRIBUTION OF PAPERS 
S.N. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8^  
'^  
Rank 
1 
2 
3 
3 
4 
5 
5 
5 
Name of the 
Languages 
English 
Russian 
Spanish 
Portuguese 
French 
Japanese 
Norwegian 
Polish 
Total 
1992 
125 
2 
-
1 
1 
1 
-
-
93 
117 
-
1 
1 
1 
-
-
-
1992 -
94 
130 
-
2 
1 
-
1 
-
-
95 
129 
2 
-
-
1 
-
-
-
1999 
96 
143 
3 
2 
2 
-
-
-
. 
97 
136 
1 
1 
-
1 
-
-
. 
98 
120 
-
-
1 
-
-
1 
-
99 
75 
1 
-
-
-
-
-
1 
Total 
975 
9 
6 
6 
4 
2 
1 
1 
% 
97.11 
0.9 
0.6 
0.6 
0.4 
0.2 
0.09 
0.09 
100% 
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Table: 6.1 Literature Vs Language 
8! 
Ef^lish f?lKsian Sapnish 
Languages 
Portuguese 
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LEVEL- 2 
CITATION ANALYSIS 
The primary function of citation is to provide "a connection between 
two documents, one which cites and the other which is cited". There are 
umpteen number of reasons for giving citations. Weinstock. Lipetz, 
Moravcsikand Murugesan. Hodges, Oppenheam and Renn. Finney, Frost 
and Thorne have all attempted to explore the possible reasons for giving 
citations. They include the positive and negative reasons for inclusion. 
However it has to be conceded that if the reason is positive, there is 
bound to have some connection between the citing and cited papers. The 
first recorded citation analysis was a study by P.L.K. Gross and E.M. 
Gross published in 1927 i order to determine the journals to be subscribed 
to and the back volumes to be acquired for the Library of the Pomona 
College. They studied the citation frequency in the references given in 
the Journal of the American Chemical Societ];. Citation analysis is very 
often fruitfully applied to derive the following benefit: 
a) To lead the reader to further studies in the field 
This is perhaps, the primary purpose of citations. Readers can verify 
the correctness of the information and there by convince themselves of 
the need to follow them up. 
b) For the preparation of bibliographies 
The first use of citation indexing was made in Shepherd's Citations 
published in 1873. This technique of citation indexing has been perfected 
by Eugene Garfield and others since early 1960s. It is a fact that 
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compilation of bibliographies in new fields is really difficult. In such 
circumstances, analysis of citations of articles may be the only way to 
gather information. The very fact that the citations have been verified, 
evaluated and recommended by authors who are experts in their own 
fields make them all the more acceptable for inclusion in a bibliography. 
c) To study the use pattern of different types of documents 
Citations given may be of books, journals, articles, reports, standards, 
theses/dissertations etc. The relative use of each of these types can be 
ascertained based on the frequency of citations. For example, various 
source consulted by scientists since they constitute about 70-80% of the 
total citations. Similarly citation practices among social scientists indicate 
that they give equal importance to books and journals. 
d) To find out the relative use of different languages 
Since English has emerged as a world language, especially in science 
and technology, thee is a predominance of English language publications 
in all branches. This can easily be understood from citation analysis. In 
the mid-sixties. For instance, the share of English language papers in 
Mathematics and Chemistry was more than 50 percent. Russian occupied 
the second position with about 20 percent followed by German and French. 
Citation practices have also shown that the relative amount of 
literature in different subjects produced by different countries changes 
with time. It has been observed that German has declined very much in 
the 20th century, especially in the field of Chemistry where publications 
in this language reigned supreme. 
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e) To study the use of literature from different countries 
From the citations, the country of their origin can be identified in all 
types of materials like journal articles, books, reports etc. In many subject 
areas, U.S. publications are found to be used more heavily. In medicine, 
biochemistry, physiology and pharmacology, Sengupta had identified the 
leading role played by U.S. journals. Journals of U.K. occupied the second 
position, but they come nowhere near their American counterparts in the 
frequency of use. Similarly, Martyn and Gilchrist had found that in sixties 
one in every eight citations was to British publication. Some of the user 
studies in India have shown that Indian publications are also equally cited 
in certain subjects. 
f) To study the scattering of subjects 
Studies about the dispersion or scattering of subjects in different 
sources as evidenced by citation analysis have brought out interesting results. 
For example 
i) Social science and arts subjects show a wider scatter of publications 
than the sciences, 
ii) Research publications in technology show a greater dispersion than 
those in science, 
iii) a new branch of science, especially an interdisciplinary one, show a 
greater dispersion than an older branch of science, 
iv) There can be differences in scatter between sub-fields within a subject 
as also among major subjects, 
v) The rate of scatter within the same subject alters with time. 
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g) To decide the obsolescence rate of documents in different subjects 
Citations in subsequent literature and usage pattern in libraries are 
considered as two indicators of the obsolescence of literature. Analysis of 
citations by age of the cited document can show the useful life of a 
document. In order to measure the decay or obsolescence rate of 
documents, the concept of half life has been borrowed from Nuclear 
Physics. Using this measure Burton and Kebler had suggested a range of 
half-lives for different subjects. The fast growing subjects would have lesser 
half lives compared to established disciplines. The above study had shown 
the half-life of Metallurgical Engineering as 3,9 while that of Botany is 
10 years. These time scales are highly useful in the planning of library 
holdings. 
h) To determine the interdependence and lineage of subjects 
The interdependence of basic and applied fields can be understood 
by citation studies. Establishment of this interdependence can be of use in 
the acquisition policy of special libraries or information centres. The 
analysis of citations of the annual Review of Medicine for the years 
1965-69 by l.N. Sengupta has established the contribution made by 
journals in the fields of biochemistry and physiology to the medical 
research. Further studies by him have brought to light the mutual 
contribution of biochemistry, physiology and microbiology. 
As far as lineage of subjects are concerned, Garfield's experiments 
in citation indexes have very much contributed in mapping the history of 
many of them. 
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1. To prepare ranked list of periodicals. 
2. To study the rate of collaborative research. 
3. For the analysis of scientific journals. 
4. Citation rate of journals. 
5. Inipact factor. 
6. Self-citing rate. 
7. Self-cited rate 
8. Immediacy index. 
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To carryout citation analysis, only journals available in Aligarh 
libraries were taken into consideration. 
The number of such journals are ten (10) and source articles 
are 20. They gave us a total of 446 references. After this following 
analysis has been done. 
Ranked list of cited authors 
Ranked list of cited journals 
Chronological analysis of journals 
Cited Half life of individual journals 
These journals were taken as given below 
1. Crop Science 
2. Indian J. Experimental Biology 
3. Indian J. of Genetics and Plant Breeding 
4 Physiologia Plantarum 
5. Phytochemistry 
6. Plant disease 
7. J. of Food Science and Technology 
8. J. of Experimental Botany 
9. J. of Nematology 
10. J. of Phytopathology 
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Table-1 
RANKED LIST OF CITED AUTHOR 
S.No. 
1. 
2 
3. 
4 
5 
6 
7. 
8. 
9. 
10. 
11. 
12 
13. 
14. 
15. 
16. 
17. 
18. 
19, 
20. 
21 
22 
23. 
24 
25 
26 
27. 
-
Rank 
1 
2 
3 
4 
4 
5 
6 
7 
7 
7 
7 
7 
8 
3 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
Authors 
HAWARE (M.P.) 
POOVAIAH (B.W) 
NENE (Y.L.) 
NICOLAS (G) 
RODRIGUEZ (D) 
REDDY (A.S.N.) 
WELLER(D.M.) 
KHARKWAL(M,C.) 
LIGERO(F) 
SINGH (K.B.) 
SINGH (V) 
SCHROTH(M.N.) 
COLARADO (P.) 
LLUCH (C) 
MATILIA{A.J.) 
PANDE (P.C.) 
ROBINSON (N.J.) 
RUPELA{O.P.) 
SHARMA(S.B,) 
STEVENSON (PC.) 
BARZ (W.) 
DAVIS (T.M.) 
GORDON (A.J) 
JIMENEZ DIAZ (R.M.) 
J. KUMAR 
KAISER (W.J,) 
MUEHLBAUER(F,J.) 
Y e a r s 
1978,1980(2),1981,1982(2),1983(2),1987,1992(3), 
1994{2),1995 
1986(2),1987(3),1988(2),1989,1991,1993(2) 
1978,1980(2),1981,1982,1987,1989,1992(2),1996 
1983,1985,1989,1991,1994,1995(3),1997 
1983,1985,1989,1991,1994,1995(3),1997 
1987(3),1988(2),1989,1991,1993 
1983,1984,1988(2),19B9,1991(2) 
1988(2),1997(2),1998(2) 
1986,199D,1993,1994(2),1996 
1985,1986,1987,1991,1993,1994 
1987,1989,1992(2),1995,1998 
1978,1980,1981(3),1982 
1991,1994,1995(3) 
1986,1993,1994(2),1996 
1985,1989,1995,1996(2) 
1980(2),1992,1995,1997 
1990,1991,1992,1993,'l997 
1986(2),1991,1992(2) 
1989,1990,1992,1993,1996 
1994,1995,1996,1997,1998 
1985,1989,1990,1991 
1985,1986(2)1988 
1995.1996,1997(2) 
1985,1992,1993,1994 
1982,1983(2),1987 
1984,1989,1990,1994 
1984,1991,1992,1997 
Total 
15 
11 
10 
9 
9 
8 
7 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
-
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S.No. 
28 
29 
30 
31. 
32 
33 
34 
35, 
36 
37 
38 
39. 
40. 
41. 
42 
43. 
44 
45. 
46. 
47. 
48 
49 
50. 
51. 
52 
53 
54 
55 
56 
57 
Rank 
9 
9 
9 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
12 
Authors 
SHARMA(B.) 
TRAPERO-CASAS (A) 
SMITHSON (J.B.) 
ALDASORO(J.J) 
DELGADO(M.J) 
DEWICK(P.N,) 
DOPICO(B) 
DUBEY (D.K.) 
FOSTER (K.W.) 
GUERRIER(G) 
GARDNER (R.C.) 
HERNANDEZ-NISTAUJ.) 
JEMES (C.L ) 
KLOEPPER(J.W.) 
LABRADOR (E.) 
MeDONALD (D) 
PHILLIPS (D.A.) 
REDDY(M.V.) 
RAO (P.V.) 
REICHERT(R.D.) 
SANCHEZ-CALLE 
SUSLOW (TV.) 
SWAMINATHAN(M.S.) 
TOMMEY(A,M.) 
THOMSHOW (L.S) 
TRAWAVES (A.J.) 
VEITCH (N.C.) 
WILLIAMS (PC.) 
TWICE CITATIONS 
SINGLE CITATIONS 
Years 
1981,1988(2)1989 
1985,1990,1992,1993 
1983(2),1987,1992 
1983,1985,1989 
1989,1993,1994 
1978.1980,1982 
1993,1997,1998 
1986,1992,1994 
1985,1986(2) 
1988,1992,1994 
1993,1994,1995 
1983,1984,1989 
1995,1997(2) 
1980,1981(2) 
1993,1997,1998 
1990,1992,1993 
1985,1986(2) 
1981,1987,1991 
1989,1992(2) 
1976,1984,1987 
1989,1995,1996 
1978,1980,1982 
1966.1969,1970 
1991.1992,1993 
1988,1991(2) 
1974,1975,1989 
1996,1997,1998 
1987,1991,1993 
Total 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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RANKED LIST OF CITED JOURNALS 
The journal articles obtained were analysed in detail. The most 
frequently used journals by the Cicer arietinum research scientist 
were identified and the ranked list of journals were prepared. 
The list of journals showed that the journal Plant phi;siology; 
is the most highly used journal as far as Cicer arietinum research 
is concerned. This finding support the earlier findings that 
scientists of highly specialised discipline depend on the core 
journals in the specific discipline for their information 
requirements. Cicer arietinum is a narrow field in agricultural 
sciences and journals devoted to this area are very few. 
In the citation analysis, it is found that some of the cited 
journals correlate with the study of journals in the first level 
e.g. 
Crop Science and Plant Disease have obtained the rank 3 
and 4 which also obtained the rank 5 and 10 in the first level 
study. 
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Table - 2 
RANKED LIST OF CITED JOURNALS 
S.No. 
1 
2 
3, 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11, 
12 
13. 
14. 
15. 
16. 
17. 
18 
19. 
20. 
21. 
22. 
23. 
24 
25. 
26 
Rank 
1 
2 
3 
4 
4 
5 
6 
6 
6 
6 
7 
7 
7 
7 
7 
8 
9 
9 
9 
10 
10 
10 
10 
10 
10 
10 
Journals 
Plant Physiology 
Phytopathology 
Crop Science 
J.of Experimental Bot. 
Plant disease 
Plant Molecular Biol. 
J. of Plant Physiology 
J.of Food Sc.&Tech. 
Indian J. of Genetics 
Physiologia of Plantarum 
Planta 
Intl. Chickpea News letter 
Plant Science 
Phytochemistry 
Proc. Nat. Acad. Sc. 
Soil Biology Biochem. 
CRC Crit.Rev.Plant Sc. 
J. of Sc. Food Agric. 
Theoretical Applied Genetics 
Annal Rev. Plant Physiology 
Plant Molecular Biology 
FEPS Lett. 
Nuclear Acids Research 
J. of Heredity 
Chemical & Pharmaceutical 
Bulletin 
J. of Nematology 
Plant Physiology & Biochemistry 
Years 
1975,1977,1978,1979,1981,1983(2),1984(3) 
1986,1988(3),1989,1990(2),1991(2),1993{3) 
1994,(3),1995(4),1996,1997(3) 
1960,1967,1969,1974(2),1978(2),1979,1981(3) 
1982(3),1983(2),1984(2),1985,1988{2),1991,1992(2) 
1973,1979(2),1983,1985,1986(2),1988,1992(3),1996 
1989,1990,1992(3),1994,1995(2),1996(2),1997 
1972,1980(2),1982,1985,1986,1990(2), 
1991,1994,1996 
1992,194(4),1995,1996,1997(3) 
1974,1986,1992,1993,1994(2),1995,1996(2) 
1975,1976,1984,1988,1989,1992(2),1995(2) 
1966(2),1975,1980,1981,1986,1997,1998(2) 
1987,1988(2),1989,1990,1992(2),1993,1994 
1981,1985(2),1990,1994(2),1995(2) 
1981,1986(3),1988,1990,1991,1992 
1989(2),1990,1992,1995,1996(3) 
1975,1978,1980,1981,1984,1996,1997,1998 
1977(2),1983,1984,1988,1989,1990,1992 
1989,1991(2),1994(2),1995 
1986,1987(2),1993,1996 
1979,1991(2),1993,1998 
1976,1993(3), 1994 
1989,1992,1993(2) 
1990(2),1991(2) 
1990(2),1993(2) 
1988(2),1990,1997 
1981,1984,1988,1990 
1969(2),1981,1993 
1988,1991,1993,1997 
Total 
34 
24 
12 
11 
11 
10 
9 
9 
9 
9 
8 
8 
8 
8 
8 
6 
5 
55 
4 
4 
4 
4 
4 
4 
4. 
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CHRONOLOGICAL ANALYSIS O F JOURNAL CITATIONS 
The citations were grouped based on the year of publication 
into a period of 8 year as shown in the table-3. 
The analysis shows that maximum number of citations 
belonged to the period 1991-1995. 
This may be due to the fact that the period 1991-1995 records 
the maximum of research conducted in all the basic area of Cicer 
orietinum and a number of publications were released during this 
period. 
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Table - 3 
CHRONOLOGICAL ANALYSIS OF JOURNAL CITATIONS 
Year 
1996- 1998 
1991- 1995 
1986- 1990 
1981- 1985 
1976- 1980 
1971- 1975 
1966- 1970 
1961- 1965 
1941 - 1960 
1921 - 1940 
1901 - 1920 
Total 
• 
No. of citation 
38 
137 
106 
59 
45 
28 
17 
6 
6 
2 
2 
446 
Percentage 
8.52 
30.7 
23.77 
13.23 
10.09 
6.28 
3.81 
1.35 
1.35 
0.45 
0.45 
100% 
-
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Half Life 
Half life is a measure of the growth of a discipline, in other 
words, it also indicates the rate of obsolescence of a discipline. 
Citing Half Life:-
The number of journal publication years from the current year 
backwards which account for 50% of the total citations given by 
the citing journals in the current year. 
For determining the citing half-life a journal, all the references 
appended to all the sources items published in the journal in the 
country year are taken into account. These references when 
arranged chronologically, the percentage distributions of the 
citation can be worked out. The citation are a r ranged 
chronologically as in the table 4 and the half-life calculated. 
Total number of citation from 10 journals in our sample is 
446 . 50% of this would be 223 . The number of citations divided 
in years is given in below table. Table-4 shows maximum citation 
in the year 1992. Which is 35. The cummulative % of citation 
make about 50% in the year. 
i.e 50% of the literature of Cicer arietinum becomes obsolete 
in 10 years of its publication. This shows that this subject is 
attracting active research. 
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Tabic - 4 
Year 
1998 
1997 
1996 
1995 
1994 
1993 
1992 
1991 
1990 
1989 
1988 
1987 
1986 
No. of Citations 
6 
14 
19 
20 
26 
28 
35 
28 
26 
21 
25 
18 
16 
% 
1.35 
3.14 
4.26 
4.28 
5.82 
6.28 
7.85 
6.28 
5.82 
4.70 
5.60 
4.03 
3.58 
% Cummulative 
Distribution 
1.35 
4.48 
8.74 
13.23 
19.06 
25.34 
33.18 
39.46 
45.29 
50.00 
55.60 
59.64 
63.22 
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Total No. of citations from the journal (Crop Science) 
in our sample is 65. 50% of this would be 32 .5 . The no. of 
citations divided in block of years is given in table 4 . 1 . The table 
shows maximum citation in the years 1991-94 which 20 . The 
cummulative % of citation make about 50% of the literature of 
Cicer arietinum becomes obsolete in 12 years of its publication. 
This shows that this subject is attracting active research 
Table 4.1 
Year 
1995 
1991 
1988 
before 
^ 
- 1999 
- 1994 
- 1990 
- 1988 
Total 
No. of Citations 
3 
20 
9 
33 
65 
Percentage 
4.61 
30.76 
13.84 
50.76 
%Cuniinulative 
Distribution 
4.61 
35.38 
49 .23 
100.76 
100% 
8 6 
Total Number of citations from the journal {Indian Journal 
of Experimental Biologi)) in our sample is 80. 50% of this would 
be 40. The number of citations divided in block of years is given 
in table 4.2. The table shows maximum citation in the years 1991-
94 which is 25 . The cummulative % of citation make about 50% 
of the literature of Cicer arietinum becomes obsolete in 11 years 
of its publication. This shows that this subject is attracting active 
research. 
Table - 4 . 2 
Year 
1995 -
1991 -
1989 -
before -
Total 
-
1999 
1994 
1990 
1989 
No. of Citations 
6 
25 
9 
40 
80 
Percentage 
7.5 
31.25 
11.25 
50.00 
%Cuminulative 
Distribution 
4.61 
38.75 
50.00 
100.00 
100% 
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Total Number of citations from the journal (Indian Journal 
of Genetics and Plant Breeding) in our sample is 46. 50% of 
this would be 23. The number of citations divided in block of years 
is given in table 4.3. The table shows maximum citation in the 
years 1987-1990 which is 6. The cummulative % of citation make 
about 50% of the literature of Cicer arietinum becomes obsolete 
in 25 years of its publication. This shows that this subject is 
attracting active research. 
Table - 4 .3 
Year 
1995 -
1991 -
1987 -
1983 -
1979 -
1976 -
before -
Total 
-
1999 
1994 
1990 
1986 
1982 
1978 
1976 
No. of Citations 
4 
o 
5 
2 
4 
4 
23 
46 
Percentage 
8.69 
6.52 
13.04 
4.34 
.8.69 
8.69 
50.00 
%Cummulative 
Distribution 
8.69 
15.21 
28.26 
32.60 
41.30 
50.00 
100.00 
100% 
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Total Number of citations from the journal (Phi^siologia 
Plantarum) in our sample is 64. 50% of this would be 32 . The 
number of citations divided in block of years is given in table 4.4. 
The table shows maximum citation in the years 1994-1995 which 
is 15. The cummulative % of citation make about 50% of the 
literature of Cicer arietinum becomes obsolete in 8 years of its 
publication. This shows that this subject is attracting active 
research. 
Table - 4 . 4 
Year 
1998 -
1996 -
1984 -
1982 -
before -
Total 
1999 
1997 
1995 
1983 
1992 
No. of Citations 
2 
7 
15 
8 
32 
64 
Percentage 
3.12 
10.93 
23.43 
12.5 
50 
%Cummulative 
Distribution 
3.12 
14.06 
37.5 
50.00 
100.00 
100% 
8 9 
Total Number of citations from the journal (Phi;tocheinistr\;) 
in our sample is 54. 50% of this would be 27. The number of 
citations divided in block of years is given in table 4 .5 . The table 
shows maximum citation in the years 1996-1997 which is 9. The 
cummulative 50% of citation make about 50% of the literature of 
Cicer orietinum becomes obsolete in 10 years of its publication. 
Tabic - 4 .5 
Year 
1998 -
1996 -
1984 -
1982 -
1990 -
before -
Total 
1999 
1997 
1995 
1993 
1991 
1990 
No. of Citations 
1 
9 
8 
6 
3 
27 
54 
Percentage 
1.85 
16.66 
14.81 
11.11 
5.55 
50.00 
%Cunimulative 
Distribution 
1.85 
18.51 
33.33 
44.44 
50.00 
100% 
9 0 
Total Number of citations from the journal {Plant Disease) 
in our sample is 28. 50% of this would be 14. The number of 
citations divided in block of years is given in table 4 .6 . The table 
shows maximum citation in the years 1985-1989 which is 6. The 
cummulative % of citation make about 50% of the literature of 
Cicer arietinum becomes obsolete in 15 years of its publication. 
Table - 4 .6 
Year 
1995 -
1990 -
1985 -
before -
Total 
1999 
1994 
1989 
1985 
No. of Citations 
3 
5 
6 
14 
28 
Percentage 
10.71 
17.85 
21.42 
50.00 
%Cummulative 
Distribution 
10.71 
28.57 
50.00 
100 
100% 
9 1 
Total Number of citations from the journal [Food Science and 
Technolog];) in our sample is 24. 50% of this would be 12. The 
number of citations divided in block of years is given in table 4.7. 
The table shows maximum citation in the years 1991-1994 which 
is 7. The cummulative % of citation make about 50% of the 
literature of Cicer arietinum becomes obsolete in 12 years of its 
publication. 
Table - 4.7 
Year 
1995 - 1999 
1991 - 1994 
1988 - 1990 
before - 1988 
Total 
^ 
No. of Citations 
3 
7 
2 
12 
24 
Percentage 
12.5 
29.16 
8.33 
50.00 
%Cuminulative 
Distribution 
12.5 
41.66 
50.00 
100 
100% 
92 
Total Number of citations from the journal {Journal of 
Experimental Botan\;) in our sample is 52. 50% of this would 
be 26. The number of citations divided in block of years is given 
in table 4.8. The table shows maximum citation in the years 1993-
1994 which is 10. The cummulative % of citation make about 50% 
of the literature of Cicer arietinum becomes obsolete in 9 years 
of its publication. 
Table - 4 . 8 
Year 
1997 - 1999 
1995 - 1996 
1993 - 1994 
1991 - 1992 
before- 1991 
Total 
No. of Citations 
3 
7 
10 
6 
26 
52 
Percentage 
5.76 
13.46 
19.23 
11.53 
50.00 
%Cummulativc 
Distribution 
5.76 
19.23 
38.46 
50.00 
100 
100% 
9 3 
Total Number of citations from the journal {Journal of 
Nematologx;) in our sample is 26. 50% of this would be 13. The 
number of citations divided in block of years is given in table 4.9 
The table shows maximum citation in the years 1986-1990 which 
is 6. The cummulative % of citation make about 50% of the 
literature of Cicer arietinum becomes obsolete in 19 years of its 
publication. 
Table - 4 .9 
Year 
1991 -
1986 -
1981 -
before -
Total 
1999 
1990 
1985 
1981 
No. of Citations 
2 
6 
5 
13 
26 
Percentage 
7.69 
23.07 
19.23 
50.00 
100% 
%Cuniinulative 
Distribution 
7.69 
30.76 
50.00 
100 
9 4 
Total Number of citations from the journal (Ph[;topathoJogi;) 
in our sample is 7. 50% of this would be 3.5. The number of 
citations divided in block of years is given in table 4 .10. The table 
shows maximum citation in the years 1990-1994 which is 2. The 
cummulative % of citation make about 50% of the literature of 
Cicer arietinum becomes obsolete in 10 years of its publication. 
Year 
1995 - 1999 
1990 - 1994 
before - 1990 
Total 
-
Tabic -
No. of Citations 
1 
2 
4 
7 
4.10 
Percentage 
14.28 
28.57 
57.14 
100% 
%Cummulative 
nUfrihiifion 
14.28 
42.85 
100 
9 5 
APPLICATION OF THE B I B L I O M E T R I C LAWS 
Bibliometric distributions are used to study: 
(1) Scattering of articles over different journals (Bradford's Law) 
(2) Productivity of authors in terms of scientific papers (Lotka's Law) 
(3) Frequency of occurrence of words in a text (Zipf's Law). 
Bradford's Law:-
If a group of journals are arranged in an order of decreasing 
productivity ie the journals that yield the most relevant articles 
coming first and the most unproductive last, then the journals 
will be grouped into a number of zones. Each producing a similar 
number of relevant articles. However, the number of journals for 
each zone will be increasing very rapidly and show a geometric 
progression. The relationship between the zones is to be given by 
the following: 
1 : nn : n^ • 
From the above table it is clear that zone 1 is the nucleus 
consisting of core journals were particularly devoted the subject. 
Total number of articles are 1004 
Total number of journals are 238. 
Nucleus consists of 13 core journals 
13: 13 X 3.5 : 13 X 3.5 x 3.5 
13 : 45.5 : 159.25 
13 Journals constitute 334 articles 
45 Journals constitute 372 articles 
180 Journals constitute 298 articles 
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Zone 1 is the nucleus of consisting of core journals 13 
Zone 2 contains 45 journals 
Zone 3 contains 180 journals 
The zone, thus identified will form an apprex. geometric series. 
13: 45 : 180 
Here 45 = 13 x 3.5 = 45.5 (45-45.5) 
180 = 13 X 3.5 X 3.5 = 159.25 
Bradford's Law is 1: n : n2 = 13 : 13 n : 13 n^ 
13 : 45.5 : 159.25 
After analysis of data we get the geometric series 13: 45 : 180 
It is approximately equal to Bradford's Law (13 : 45 .5 : 159:25) 
So specially the law could not be proved, It is proved broadly. 
BRADFORD'S BIBLIOGRAPH 
On X axis commulative number of journals in 3 different 
zones are taken. First zone consist 13 journals second zone consists 
45 journals. Third zone consists of 180 journals. 
The log value of 13 journaly in the first zone is 1 .1139434, 
log value of 45 Journals in the second zone is 1 .6532125 , log 
value of 180 journals in the third zone is 2 . 2 5 5 2 7 2 5 
On Y axis cummulative number of articles are taken at 3 
points y,, y^. y,. The first zone consists of 334 articles. The 
second zone consists of 706 articles, the third zone consist of 
1004 articles. 
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Log value is taken on Y axis only, that's why it is semi 
log graph, p , , P2. Pj are the boundaries of 3 equiproductive zones. 
Straight line shows that the number of journals are 
increasing while the curve shows the number of core journals. 
Bradford's Bibliograph 
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LOTKA'S LAW:-
Due to multiple authorship the number of authors have 
increased. 
No. of Authors No. of art ic les 
1479 1 article 
240 2 article 
91 3 article 
39 4 article 
According to law:-
No. of scientist publishing 1 paper/n^ 
where n= number of papers 
Authors 2 papers = 1479/2^ = 369.75 
Authors 3 papers = 1479/3^ = 164.33 
Thus the law is not proved at any stage may be because 
of the prevalence of multiple authorship of individual papers. 
Zipf's law:-
It is not applied as it deals with the long textual matter 
of the article. 
9 9 
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CONCLUSION 
Bibliometric study has been done on the topic "Cicer 
orietinum'\ The analysis is done at two level. The first level gives 
the yearwise distribution of the articles, the core journal of the 
subject, most productive author, the most productive country and 
most dominant language. 
Level two gives the most cited author, most cited journal, the 
years in which the publication is done most on the subject and 
cited half of individual journals. 
Application of laws has also been done. Level one shows the 
following results regarding the yearwise distribution of papers is 
given below:-
S.N. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
Year 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
Total 
No. of Papers 
130 
120 
134 
132 
150 
139 
122 
77 
1004 
Percentage 
12.95 
11.95 
13.35 
13.15 
14.94 
13.84 
12.15 
7.67 
100% 
100 
The six most productive authors which are arranged in 
decreasing productivity. 
/S .N. 
1. 
2. 
3. 
4. 
5. 
^ -
Rank 
1 
2 
2 
3 
4 
4 
Author 
SINGH (Kharag. B) 
JIMENEZ-DIAZ (R.M.) 
SAXENA (M.C.) 
MATILLA (A.) 
GALLARDO (M) 
KAISER (W.J.) 
Total articlcs\ 
31 
19 
19 
15 
14 
14 J 
Ranked Journals the top most five ranked journal are;-
/^.N. 
1. 
2. 
3. 
4. 
Is. 
Rank 
1 
2 
3 
4 
5 
Journal 
Indian J. of Agronomy 
Indian J. of Agricultural Sciences 
Indian J. of Plant Physiology 
Crop Research (Hisar) 
Crop Science 
%age\ 
6.27 
4.28 
3.08 
2.78 
2 . 3 9 y 
Countries:- the top five countries regarding the publication are:-
/C.N. 
1. 
2. 
3. 
4. 
k 
Rank 
1 
2 
3 
4 
5 
Countries 
India 
Spain 
Australia 
U.S.A. 
Germany 
PerccntageN 
51.69 
11.45 
5.78 
4.38 
3.39 J 
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Language:- the top five language used in the publication of articles 
related to Cicer arietinum. 
fs.N. 
1. 
2. 
3. 
4. 
X.-
Rank 
1 
2 
3 
3 
4 
Language 
English 
Russian 
Spanish 
Portuguese 
French 
Percentage ^ 
97.11 
0.09 
0.06 
0.06 
0 . 0 4 y 
At the stage of level-2 the following conclusions come out 
regarding the most cited Author, journal, year and half life. 
Author-the most cited authors are 
fs.^. 
1. 
2. 
\ 3 . 
Rank 
1 
2 
3 
Author 
HAWARE (M.P.) 
POOVAIAH (B.W.) 
NENE (Y.L.) 
TotalN 
15 
11 
10 J 
In the citation analysis, it is found that some of the cited 
authors correlate with the study of Authors in the first level. 
e.g. HAWARE (M.P.) has obtained rank 6 in the first level 
study. 
Journal:- the most cited journals are:-
^ . N . 
1. 
2. 
3. 
4. 
k 
Rank 
1 
2 
3 
4 
4 
Journal 
Plant Physiology 
Phytopathology 
Crop Science 
J. of Exp, Botany 
Plant Disease 
Total >| 
34 
24 
12 
11 
"J 
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In the citation analysis, it is found that some of the cited 
journals correlate with the study of Journals in the first level 
e.g. Plant Disease and Crop Science have obtained the rank 
3 each, which also obtained the rank 10 and 5 in the first level 
study. 
Half Life- 50% of the Literature of Cicer arietinun) becomes 
obselete in 10 years of its publication. This shows that this 
subject is attracting active research. 
Half Life of individual cited Journal are:-
50% of the Literature of Cicer arietinum from Crop 
Science, Indian Journal Experimental Biologic, Indian Journal 
of Genetics and Plant Breeding, Physiologia Plantarum, 
Photochemistry, Plant disease, Journal of Food Science and 
Technologi;, Journal of Experimental Botani;, Journal of 
Nematologi; and Journal of Ph\;topathologi/ become obsolete 
in 12, 11, 25. 8, 10, 15, 12, 19, 10 years of its publication. 
Findings:-
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Regarding the laws of bibliometrics, Bradford's law have 
been proved broadly but Lotka's law could not be proved because 
of the reason cited in the study. 
Zipf s law could not be applied because it refers to counting 
of words in a long textual matter. 
In case of relationship between authors of level-1 and level 
2 study. HAWARE (M.P.) was on rank 1 in level 2 and in level 
1, he was at rank 6. Incase of relationship between journals 
of level 1 and level 2 study. It is found that Crop Science and 
Plant Disease have obtained the rank 3 and 4 in level 2 which 
also obtained the rank 5 and 10 in the level 1 study. 
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